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FOREWORD 


The present strategy of research in science, technolgy and development in Ladakh 
is aimed at raising the socioeconomic status of Ladakh and make it more productive 
\vithout harming its natural heauty and the ancient culture. The researches thus have 
to be interdisciplinary and integrated. The present publication brought out by the Ladakh 
Laboratory of this University is such an attempt. 

Explorations with a view to determine and utilize natural raw materials, mineral 

resources, and solar and geothermal energy have to be a regular feature of planning 

in Ladakh; and Kashmir University is bound to make a sizeable contribution in this 
direction. 

I hope the Ladakh Laboratory under supervision of Prof. P. Kachroo will continue 

lO bring out such reports in tuture to highlight the contributions made by the University 
in eco-and socio-cultural development of Ladakh. 


Srinagar, 

July 12, 1982. 


Prof. Wahid-u-din Malik 
Vice Chancellor 


(i) 


PREFACE 


The Ladakh region is characterised by unique features : the climate, topography, 
the vegetation and the social and cultural conditions are considerably difterent from those 
of Kashmir valley and other parts of India; yet the region in itself presents further 
diversity represented by the various administrative tracts such as Kargil, Zanskar, Leh, 
Nubra and Changthang The ancient trade routes between Central Asia and India passed 
through Ladakh and inspite of this the region has maintained its ancient features and 
antiquity to a remarkable degree. 


The ancient culture of Ladakh has not been modified much by external influences, 
though in recent years it has caught attention of the foreign as well as local tourists. 

People of Ladakh have their own system of medicine and good deal of this knowledge 
has been passed from generation to generation by word of mouth. There is every danger 
that the influx of tourists and other external influences may gradually destory this form 
of knowledge and it may be lost for ever. 


The physical facilities are poor yet. Ladakh is rich in wild life and minerals; and 
the germ plasm of hitherto untapped medicinal, ornamental and fodder plants. It poses a 
challenge to scientists in developing its agriculture, forestry and energy resources. In view ot 

these potentialities past neglect and rich social and cultural heritage of Ladakh vve embarked 
upon multidisciplinary studies with a view to assist speedy development of this region. 
The first exploratory visit was made last year by Professor Reayat Khan the Visiting Professor 
in Botany and the Centre of Research for Development, and the results of this survey 
provided impetus for the present exploration in which departments ol Botany, CORD, 

Geography and History collaborated. 

Simultaneously need was felt to establish a Ladakh Cell in the University with the 
following objectives : 


1. Survey and study of the natural resources (raw materials) and preserve the germ 
plasm suitably through field and laboratory studies. 

2. Studies in extinct flora and its bearing on the migration, distribution and introduc¬ 
tion of plants. 

3. Ethnobotanical studies with main emphasis on history of medicinal plants, drugs 
of plant and animal origin, in health and disease. 

4. Introduction into cultivation of useful or rare wild plants ot the area. 

5. Conservation and planned utilization of wild species being subjected to ruthless 
exploitation. 

6. History and development of science since earliest times and influences by Budhism, 
Islam and Christianity, 


(ii) 




7. Impact of Central Asia on plant introduction, plant/folk lore, culture, general 
agriculture, etc. 

8. To bring tegether all information (now and in future) on all aspects of life and 
works in Ladakh scattered in records travellogues/books/journals/etc. 

The cell has a Consultative Committee of members from the University as well 
as the Government. Prof. Kachroo the Convenor has coordinated the activities of the 
various groups and I am glad he has prepared this short report with care. 

There is no doubt that Ladakh has to be developed fast but developmental activities 

should not disturb the pleasant and unique landscape, the environment of the area and 
the social ecosystem. 


An important aspect of Ladakh that deserves our serious attention is the psychological 
and sentimental currents and cross currents that pervade the thinking of the people. Apart 
from the ordinary foreign tourists, a large number of foreign scientists and research 
scholars in languages, arts, philosophy, religion and social sciences, supported by universities 
and institutions of their own countries is visiting Ladakh for long durations extending over 
several years. They come with facilities, equipment and funds far beyond our meagre 
resources. Our own attitude towards the welfare and these activities of the people of 
Ladakh IS, therefore, going to be of immense significance for the future of our relationship 

cf ohv-^"^ • compatriots, living in an area 

books not just to publish a few learned papers o.- 

a ut to try to establish social and emotional rapport with the people. 


Foreword to First Edition 


Prof. RAIS AHMED 
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1. INTRODUCTION 


Ladakh possesses unique features and is the largest district in the country. Situated 
between 32^ 15' to 36° 0'N. lat. and 75° 15' to 80° 15' E. long, and occupying an 
area of 95, 876 kms (including the area usurped by China ), the district is mountainous, 
a vast treeless tract; 3,636 to 5,455 m. a. s. 1., and the general aspect is 
that of extreme barren topography. The annual average precipitation varies between 
80 mm (Leh) and 650 mm (Drass). The temperature in summer is as high as 30°C and 
touches a low of -40°C in winter. The climate is cold arid, in winter approaching arctic 
cold. The habitation is ct>ncentrated along the headwaters of the important rivers. 

For long known as a leading centre of Budhist culture, Ladakh suffers from many 
a natural impediments. A fraction of the land (0.3 % of the total geographical area) 
is available for cultivation; th^re is no real forest and the vast area is just a cold 
arid land. Besides, Budhists and Muslims, a small minority of Hindus, Sikhs, and 
Christians live in Ladakh. These communities differ by sex ratio, being low in Mjslims 
and generally high in Budhists. 

Some “physicaP’ data (1971 Census) about Ladakh are summarized below. 

Area : 95.876.9 km^ (total area of J & K State; 2,22,236.0 km‘^) 

Population : 105, 291 : male, 53,315; female, 51,976., rural, 97,382; urban 7,909. 

Occupied residential houses : 21,253. 

Numbers of households : 22,085. 

Houseless population ; 99 

Growth rate : 1901-11. +12.45 

1911-21. + 1.31 (lowest) 

1921-31. -I- 4.78 

i 

1931-41. -I- 5.33 

♦ 

Sex ratio (females/1,0C0 males) : 975 : rur 

Literacy (%ge) : total, 14.40; male, 25.15; 

Break-up of workers Male 

Total workers 30,879 

Cultivators 22,876 

Agricultural labourers 8'''8 

In livestock, forestry, etc 1,0C6 

Mining and quarrying 24 


1941-51. + 8.30 

1951-61. -f 7.66 
1961-71 -fl8.77 

al, 985; urban, 856. 
female, 3.42. 


Female 

Total 

15,198 

46,077 

12,906 

35,782 

568 

1,376 

835 

1,841 

1 

25 
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Household industry 

Other than above 

Construction 

Trade and commerce 

Transport, communication etc. 

Other services 

Total Non-workers 

Students 

Household duties 
Dependents, infants 
Retired or independent means 
Beggars, vagrants 


387 

108 

538 

481 

349 


9 

46 

251 

36,778 

39 


430 

24 

128 


817 

132 

686 

490 

395 


4,282 

22,438 

249 

74 

642 

27 

8 


4,533 

59,214 


527 

429 


119 

356 "^ 

509* 

10 * 
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(^proportion per thousand non workers) 


Land (in acres) 


Total cultivated- 41,889 (94% irrigated) 


Total culturable waste- 26,592 (19%) 

Not available for cultivation- 71,351 (51%) 

Three principal mountain feeders of the Indus and the rivers Singgechu and Shayok 
form the river systems. There are six principal lakes, four i saltish and two fresh 
water. A couple of hot springs also occur. 

There are hardly any modem communication routes. Leh is connected with Srinag./.r 
by a metalled road. But within the urban sector the total tarred road mileage is 17 
kms, 16 of this in Leh itself. 30 villages have a pukka and 37 kutcha roads. Just one 
village boasts of a telegraph office, though 43 have a post office each. Telephone 
facilities are available at Leh and Kargil only. There is hardly any drainage, but Kutcha 
drains lead to a few cesspools in Leh and Kargil. Facilities of healthy drinking water 
save a few in Leh, do not exist. None of the villages have a well or a tap, main 
supply being spring/stream/ river. However, electricity is available in Leh and Kargil. 
Medical facilities are only available in the two principal towns of Leh and Kargil. The 
number of schools/1000 population is roughly 1.14. All essential commodities come from 
Srinagar. The chief exports are apricots, carums, wool and pashmina yarn. The staple 
food is the millets (gram) and malaria (I doubt it !)' and small pox are often rampant. 

From point of view of genera! vegetation Ladakh does not have a natural forest 
excepting for what accounts for a ‘forest’ along river banks and on moist alluvium such 
as in Nubra valley, Kargil, Pugga valley and in Chsmenthang. Hippophae and Myricana.^ 
and the wild rose are important shrubs and the trees, the cultivated poplars and willows. 




Of the number of tested medicinal herbs which occur scattered may be mentioned 
Physochlaina praelta. Ephedra gerardiana^ Artemesia (few sps), Podophyllum emodi\ DIoscorea 
deltoides, Onosma hispidum, Carum carvi and Saiissurea lappa, 

A number of woody shrubs and trees are confined to the beds and banks of 
streams and rivers. These include the exotics such as poplars and willows. Ladakhis 
depend on these for fodder, fuel and timber. Yet it is estimated that even on a 
conservative estimate by the end of the decade there is bound to be acute shortage. 
Fortunately the Forest Department is alive to this situation and have launched a 
plantation programme since 1956 on sloping areas with stony pavements, river banks 
marshy areas. illow and poplar cuttings have been extensively used in plantation 
p grammes. The number of cuttings planted have however been uneven, perhaps 

the funds available to the Department. The survival percentage is about 
5-60, An unfortunate aspect of plantation is lack of adequate protection. In fact, the 
present natural stocks of such plants as Hippophae are subject to over cutting. There 
«ave also been recommendations by a Survey Team of Govt, of India for establishment 

a series of arboreta on principal representative land types at different altitudes but 
no action appears to have been taken so far. 


in loftv fahl T H horse, marmot and hare which roam 

and MarkhorTre and an ass is calkd Kyarg. The Tibetan ibex 

The Tncf elr„n K animal, 

eagle kite raven h " ' ° dwindling. These include a form of chackor, 

the ;ild I’ife r f 7°'’ anrvey of 

DL^a. of Wil Life''haT “ 7"^ ’'h'" *= 

Wild Life has opened two skeleton offices, one each in Kargil and Leh. 

J & K Minerals' Lt7li"nnera/r and the Regional Research Laboratory (CSIR) and 
rock is“ef 77' ™e Lst prevalent 

are gold, lead. iron, borax, sodl" atid" magntlm"' "’'""als known 

great a^catmfc -d'Xio^al^U^^r^e^^::: TT 

remarkably by Wadia. geology has been illustrated 
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ethnobotany and social fabric 


Plants in relation to the life of the people 


111 ' 

Cultivation of food plants. Varieties specially J building material, 

prevailing in the land are cultivated 

itc. In addition, a large num er o wi varieties have also been introduced 

‘chhang”, as fodder, fuel and medicines. So 

successfully. Sties'of barley and wheat which are the 

The cultivated cereals include severa van : (cheecha) and Amaranthus 

most important. Buckwheat, Fagopyrum (bro or trumba ), ^ ^ ^ 

(gunhar) also grow. Maize, introduced, is not ji] 3 Qt&n or awnless barley (grim) 

“naked” barley (nas), and “covered” for making “sattu” which 

5 used specially for preparing the local beer ( g ^^riety 

s a very useful and convenient food used m a variety ot way 


)f \^’heat called “toril is also grown. 


Among .ho vegetables, potato, tomato, brinial, ^ 

:aulfflo»er, >'nol-lcohl mustard, "’extensively specially in the In dus 

sD ^ndVubra valleys, .me ol 

Some of these growing in and around Veh ^ ,„„eto from a 

* t and the ^ Research Laboratory (FRL) 

r.": Minis.rTof"D^e„rin Leh'lims to have ^ohta.n^ “mty 

600 gm; a single turntp or knol kohl “J, a pumpkin 

weigh upto 14 kg, a ^^an those from the private 

farm! since they provide better inputs. The maximum size and weight 
is attained towards the end of October. 

The seeds of the vegembles showing 

any special genelic variety and are obtained from usua sourc "’J™Xained from 
of radish in the olden days was obtained from Lhasa. J the e ^ ^ 

vegetables exhibiting extraordinary performance “ investigation 

give similar results. Therefore, causes j ,he eountry. A multidisciplinary 

so that similar results may be obtained m other parts 

approach would be desireable. 

some interesting cultural practices are observed in Leh. In 
Farm, some vegetables particulary tomatoes are grown in rectangul p 


’'^Lccal names are given in parenthesis 
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deep. In a private farm the vegetable beds were covered with black polythene sheets 
and the plants were growing through the holes in the sheet in regular rows. The 

vegetable bed was covered with polythene sheet before transplanting. Circular holes about 
10 cm in diameter w'ere cut in the sheet at suitable distance in regular rows and the 
seedlings were transplanted in the bed in the holes in the sheet. Three advantages 
were mentioned: prevention of loss of soil moisture, prevention of weed growth and 

provision of warmth by the black surface absorbing heat of the sun to the plants for 

quicker maturing, specially of the fruit in plants like tomato and brinjal. During winter 

the vegetables are stored in deep pits covered with twigs of trees, grass and straw, 

etc., and then overlaid with a layer of earth. Or the vegetables may be stored in 

underground rooms and basements in houses, as outside temperatures are too low, usually 

below -40 C, A radish or cabbage of large size cannot be consumed in one day even 

by a whole family, thus, slices cut from the vegetables in storage and cooked as 
and when desired. 


Varieties of apricot, apples and walnut flourish in Ladakh specially in the Indus 

valley as well as the Shyock and Nubra valleys besides numerous other suitable places 

including Kargil, Two varieties of apricot are specially popular; one (chuli) is juicy and 

sweet and eaten fresh, the other (phating) is also sweet but the percentage of moisture is very 

ow and, therefore, is used for drying. Apricot seed is edible and tastes like almond. It is 

also the source of oil, which is edible, and used as hair oil, and is said to promote 

the growth of healthy long hair. In the gomphas and monasteries it is us:d for illumi- 

natjon in small lamps as part of worship. In some regions apricot is almost staple food 

and the people who use it are reported to be characterized by good health, longevity and 
freedom from cancer. => j ^ 


hu .The latler is small but very sweet anj has a pleasant rrajrant flavour. 

Food 

traditional food of the common people, specially in the villages, is simple and 

clsi rr ^ environment. Milk and milk products specially butter 

constitute an important part of diet. Butter is perhaps taken in excess. The yak butter 

IS specia y ric m vitamins. There is a good proportion of butter in every cup of tea 
or gurgur cha ’ which may be served with a separate bowl of butter for any one who 

hiscii t K tea is accompanied by biscuits or bread Home-made 

oZld by mllSms. Meat shops are 


contains almo^ eveytwiirnZd^ fenron'''' 

together, meat if I, is desired to LkeTnoTv" , 

t non-vegetanan, soup, starchy material in a 
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variety of forms, very often noodles or 3*aLd separately and then 

rr. "ir vTe".: - - i»- -■ “ >rr j: 

layer of unbaked chapati like preparation of flour, triangular ,n shape. just 

Steamed and not fried. Ladakhis avoid red chillies. 

An important and a very convenient food is ‘^pay or sattu 
from “grim”, the Tibetan awnless barley, roasted an^^ 

during travel, specially when one has to '“'f ” ready-to-eat food, and may 

be taken simply with water, salt and butter is added to Uholak”) or^at 

and butter it is made into “nampay”. With tea it makes a good breakfa t ( kholak ) or at 

any other time as a light meal or refreshment. It is also 

into lumps and then taken. With milk, curd or “lassf, pay or sattu makes a debcj^s 
and nutritious dish. Sometimes it is used as a substitute for nee, c p , 
or noodles with a dish of vegetables or meat. 

A Ladakhi kitchen is remarkable for neatness and cleanliness. It 
a large and spacious room so that it serves both as a kitchen and t e ming • 

The Poking utensils, the crockery, etc, are neatly and systematically arranged on shelves 

The Ladakhi fire place for cooking, the stove or “chulha” is metal ic and seen i y 
constructed and helps to keep the kitchen clean. In winter, people sit around 
relax and talk. 

Beverages 

Beverages include tea (cha) and “chhang”, a locally prepared beer. In the past, 
tea was obtained from Central Asia and Tibet. It now comes from Nepal, Sikkim 

and Darjeeling. The real Lhasa tea or Yarkandi tea is „.tuk” 

to come compressed in the form of bricks and was called jetik P • 

or compressed as hemispheres or cones and called “charil . The c an ‘ ^ . 

shops now carries a label indicating that it has come from Nepal. The tea after prepa 
called “gurgur cha”. The tea is specially prepared. The leaf is boiled and the decoction is 
put into a long cylindrical vessel known as “gurgur”. It is nearly one metre in eng 
and 15 cm in diameter. Salt and butter are added and the mixture is then thoroughly 
churned by means of the churning rod in “gurgur” so that the butter gets emu si . 

Sometimes soda also is added. When served, the tea has a creamy colour. ^ 
vessel used to come in ancient days from Tibet and was highly prized. 1 - 

from bamboo strips placed together skillfully and artistically. At ^ 

from poplar wood by boring a hole into a long cylindrical piece of 
The finished vessel is tastefully decorated on the outside by means o 
metallic bands. The top of the churning rod is also artistically ornamente . 
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“Chhang” is an important part of everyday life of an average Ladakhi. It is 
usually prepared at home. In Leh, there is a “chhang gali”, where men and women sell chhang. 

In the preparation of chhang the most important item is the chhang tablet or pill called 
‘phaphs’. These are available in the market but are often prepared at home. In its preparation, 
leaves or young twigs of the local Artemisia also form an important part. The burnak. 
burche “phaphs nyalpa” are ground into flour which is made into a paste with water 
and then turned into small tablets. Other ingredients, such as a few pieces of Delphinium 
root are also powdered and added to the flour before making tablets. The leaves and 

soft twigs of burnak are placed in a layer on woollen cloth spread on the ground 
in a room that is warm and dark. Tablets made from flour and other ingredients are 
spread over the twigs in a layer and covered with another layer of “burnak”. This in 
turn is covered with woollen cloth. The whole arrangement is then left undisturbed in 
dark for a few days according to the prevailing temperature. During summer the process 
is quicker. After the period is over, the upper woollen cloth and the upper layer of 

“burnak” leaves are removed and the tablets left to dry. Later these are stored to be 

used when required. For the preparation of chhang, grim or the awnless Tibetan barley 
is boiled and then spread over a cloth in a warm place. 

Powdered phaphe tablets are spread over the boiled grim and mixed thoroughly. 
The whole thing is placed in a bag and kept pressed. After some time the boiled 
grains begin to smell ’, an indication that the desired process is taking place. They 

are then put into a pitcher covered with a lid for a few days. Water is then added 

and the drink is ready after another three or four days. All the starch in the boiled 
grains is not converted into chhang, therefore the grains are recovered and used for 
feeding the cattle. The procedure of preparation and the taste and smell of chhan- 

sample; thus the taste may vary from sweet to sour. The chhan-r 

^said to have some nutritive value and may refresh and relax a person although an over 
dose may excite and cause delirious condition. 

Fodder 

sa,i,a has proved to be a good source of fodder and is b.-in. 
cutovated. Yarkandi ol {Medicago satna var yarfcandO has been introduced and se-nis 

fodder for several vears aft<»r tVicv in u > e plants can continue to provide 

fodder ,s specuiUy serious for Chang,hang area, where conditions for aroLh of . . 
are more harsher than ,n other parts of Ladakh, Local wild plants, therefL ^d£r"ve 

serious study as potential fodders because of their adaptadility to the nrevailin! 
environmental conditions. ^ ^ prevailing 

no, as^X es'^r,.!"or'“?arS ^ “d 1^^ 
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Another, wild plant, Pmcgos pabidaria, growing around Dras ts also ^ 

and the U. S. S. R.. hay made from this plant is highly valued as Ule feed, j.^ts 
highly nutritive and has the reputation of keeping „,her 

cold weather. The fodder, drW and stomd thoroughly investigated and 

fodder is not available. This plant also neeas lo & ..nloited 

introduced into cultivation so that it is saved from extinction because i is 

ruthlessly due to its great medicinal properties. An edible vvi pygmea, 

its root. Other wild plants used as fodder under diffleult cond,Irons are 

Myricana gernmnieo, Wppopboe because it 

and can be developed and improved specially Tt flourishes extensively on sandy 

grows wild up to an altitude of 5,000 m or even ig Hemckum, Salix and 

wild grasses are among other plants that have the potential of being develope 
Utilized as fodder plants. 


Fuel 

Leh town gets kerosene oil and coal from outside but other parts of the Indus 

valley, Nubra valley and Changthang have to depend upon whatever na u 

Cowdung is used as fuel wherever available although its use as armya 

obviously more profitable. A large number of wild plants are use as 

there are large areas where growth of plants is stunted and f“'' ' Lac’emn 

Chanthang only stunted bushes of plants like Cnrngaiifl, Ar,em,s,a E,«om or Ta c 

grow sparsely. These bushes and even their roots are dug “P J ^ 

simply becomes marshy or swampy, often broken up into dtstinct 

covered with grasses and leguminous herbs which remain low, forming sort 

over which the pashmina goats and yaks graze. Camgami and some 

seem to be the only bushy species that grow at high altitude upto 5,000 or 5,300 m 

although they are highly stunted. In the Nubra valley the common 

specially in winter, is Hippophae which grows anywhere and being sp>ny - 

hedge along boundaries of fields. Some very useful 

Ephedra are being used as fuel in many paits. pecies ' ' ^ , M vpaf^^atioii 

SalLw and Ulmus are among other plants that are used as fue . o ar, w i ^ - 

has provided adequate fuel but this may not continue to be the case m J 

after 20 years since while the population and its requirements of fuel arc ^ 

the natural vegetation that provides fuel at present is shrinking. This calls or 

of a quick policy for the conservation and expansion of the natuial lae c ^ 
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Building material 


In Changthang, people (the changpas) live in tents and lead a nomadic life. 
The tent is made from thick, warm, woollen stufl' obtained from yak, goats or 
sheep. It may be quite commodious about 5 m long and 3-3.5 m wide, or it may 
be circular. The height is just enough to allow a man to stand. The size can 
vary according to requirements. On either side of the tent stands a pole, carrying at 
its top a bunch of long black yak hair. It is supposed to be auspicious because yak 
is an extremely useful animal in the life of the changpas. The houses in settled villages 
have walls made of stones placed one upon another like huge bricks and kept in place 
with mud. Unbaked mud bricks are also used. These are of large size about 30X I5X 15 Cin. 
The roof of the house is made with timber obtained from poplars. Two local species 
•knowm as yulath and “yerpa” are commonly used; the former probably P. nigra 
is more shapely and the latter probably P. candicans is stronger. Ycrpa can be used 
for a span of 6-7m without requiring any support. Long, cylindrical logs are used as 
beams and placed across on the walls 30-60 cm apart. On the beams is placed a layer 
of slender poles placed at right angles to the bearr.s. Above these, another layer of 
ranches and twigs of poplars or willows is arranged at right angles to the lower 
ayer and then a layer of earth is placed on top and made compact. Since rainfall is 
ovv, no special protection from rain is provided. The roof and walls are covered with 
layer of dry twigs. Doors and windows are usually small in view of the climatic 
ditions. But the new houses in Leh and those of -.prosperous gentry are spacious and 

on exotic style. Thus the ancient traditional'complexion is on the vane, 
^o ern building material and ^quip^^t is being imported from Srinagar. The Leh 
ospital, the Leh Hotel and some ne% hotels are quit# ‘modern'. 


th poplars is used in the construction of gomphas and mosques as in 

o er ui mgs For making large, spacious halls, the beams are supported on vertical 

pi ars made of cylindrical poplar logs, the top of which is often ornamental. The floors 
also made from poplar wood, particularly in the upper stories of the building. 

Plants in worship 


for the buddhS r a special signilieance 

p me horn . It may be a prayer seeking the blessings of the “iewer' fmanii in th,. 

•■padmasaaa", the postr „ lit he 1™/ 

-an.,a is seen wrf,,eTelltelo„ ,he ZT 

houses etc The praver flae nf • a- ^ gomphas, and common buddhist 

-cun,am passes, .he prayef iiarblil 

Pina, .adefro- piled „p sloaes. This .anlra is also wri..e„°:„lC rttyfr 
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wheels, carved on large rocks or on innumerable stone slabs covering the top of a 
cyclindrical “mani” or the common ‘‘mani” walls which may vary in length from a few 

meters to half a kilometer or even more. 

Inside the gomphas, small lamps usually metallic, are lit for illumination specially 
near the image of Buddha, using butter, “ghee” or apricot seed oil, A variety of plant 
material is used for burning as incense. Often incense is a mixture of plant parts or 
plant products or both from several species. In Ladakh, twigs from Juniperus species, 
twigs or pieces of wood from deodar (Cedrus deodara), the flow^eres and shoot of 
“palu” (Waldheimia) and “balchhar” etc are mixed together and burnt as incense 

specially during worship. 

The “prasad” is prepared from “sattu” made from “grim” butter and sugar or 
jaggery. It is made into a dome shaped mass painted red with a dye obtained from 
species of Onosma (demok or ratanjyot). The root contains the red dye. These are 
washed in warm \^ater to clean them and then placed in warm, melted butter, ghee 
or apricot seed oil. The dye is fat soluble and comes out readily. 

The prayers on the prayer flags are printed with the help of woodcuts known 

as “genzenchema” which are usually in the form of rectangular boards made from 

walnut wood (Juglans tegia) or from “shisham” (Dalbergia sissoo). A genzenchema , 
half a metre wide and |th metre long may cost from Rs. 300 to 500. The woodcuts 
are also prepared in other shapes for special purposes. 

I* 

A piece of cotton netting in the form (^a ^^rf about a meter long and one 

fourth of a meter in width, known as “khatal^ jjas a special place in the life of 

ladakhis as an offering at the time of w'orship, or to the lama of a gompha or any 
holy person by the devotees and the faithful visiting a sacred place. In the gompha, 
the khatak is offered to the lama who places it at the feet of the image of Buddha. 
It takes the place of the offering of flowers, incense etc, or may be in addition to 
these. When offered to a lama personally, he gives in return another khatak to the 
devotee who cherishes it as a memento or souvenir embodying the blessings of the holy 
person and keeps it with him as a sanctified object. In the houses or shops it is often 
put around a picture of Buddha or Dalai Lama. Drivers often fix it in the middle 
of the windscreen of their vehicles. People wrap it around their neck and shoulders on 
special occasions. On festivals, it is offered to one another as a token of good wishes. 
On the day of Id, muslims may also offer khatak for a similar purpose. 


On occasions before and after a baby is born plants and plant products play 
an important role. Expectant mothers are given, in addition to the usual nourishing food, 
specially prepared tea from the Tibetan brick tea “paktuk” or “jetik”, or from “cha-ril” 
from Nepal when the Tibetan variety is not available. It is believed to facilitate delivery 
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is given to her' aft ° rf'r’PP-^ 
10 the walee ffh hTL‘'“'’ p"'”"* P'''P“i'<< f™"' s<iw™l plants are added 

1Z:Z t: Ltdtn, r '^r 

if any The new horn h k • i. medicine to treat irregularity of menstruation, 
oil aTd tar '' " ™'’ “"O eiven a massage with 

in Ladikr „r rrela'"l,?°‘" °'' ‘■'"ppS .he buddhis.s 

from AnL^ta, Mr ® '''"“a"™- “““"f 

P , rmiis^ Myi icana^ sandalwood etc. 

tree fC^WaTsoTaU^^^ cosmetics such as bark of “yumbok” 

into a paste which is In h t water or made 

of soft, silky, long, healthy hah “P'd >0 promote the development 

root, used in tire p^'eAftoh of Csad' t a” o usedf" hh' 

-.ij , p sad IS also used for reddening the lips or as rouge 


Ladakhi system ^ mejjicine 


the medical^'pmml’.'ioner'T kno“*s'"aJehi'‘'”Th'‘"°“'" system and 

broad aspects the ayurveda system but has H f resembles in origin and some 

systems, it has its merits anrdemerl It tllTt \ ^h-actenstics. Like other 
aspects be tested in the light of modern scientifirk ^ \!l some of its more important 

the great merits of the ancient systems of medicine of ^ 

m recent pears by modern scientific investigations ‘^onntries has been provided 

- - -- The original amchi^rrisTSa^”^ — 

metals or other substances (cauterization TmoxibJsTionr^^' 

(P yers, mantras, amulets, talismans), animal organs an!’li"k r'"® 

The actual practice of the system is complicated and h- ^''^atment of patient. 

and^th ‘'■aming under experienced amchis The svtt ^ 

and the knowledge passes from father to son Th^ " ‘‘ -''’'‘y aflTair 

amchi education. When an apprentice wants’ to be and no forma! 

practice independently, his “guru" who is off h- “ full-fledged amchi and 

fnend, calls a few experienced amchis who cond i -'^er s amchi 

S'aTaSi.®^ '■' satisfactory, th!" app^n-iw TdiT - the 

PP'-en-.ce IS declared i.t for practising 

-Wr ptopl"' “bstance, p,, , 

^ of P-c,tp,io„. Usually several herbs, Pfteu as Lny'aTvy 
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or even more are used together supplemented with a bath in hot water springs, or 
branding or prayers, etc. Thus if medicinal peoperties of a herb or substance are described 

in a book, one should not get away with the impression that a perusal of the book 
will make him an amchi. 

The problems of establishing the correct identity of medicinal plants of the amchi 
system are as serious as those for the ayurveda or unani system. For example, specie^s 
of both Gentiana and Swertia are known as “gyatik"’ as well as tikta in Ladakhi. 
This can cause confusion although adjectives are often used to distinguish different km s 
of plants. Species of Papaver^ Meconopsis and Elfieagnus are all known as sarching^^, 
those of Canim and Ephedra as “thayon” and Ephedra is also known as sephaj|^. 
Standardization of Ladakhi drugs and determination of the corresponding botanical tiames ^ 
is one the aspects of the amchi system in which taxonornists can play an important role. ^ 

People have more faith in amchis than in modern allopathic doctors. Amchis 
are buddhists but muslims have equally faith in them. An amchi s medicine ba^ which 
he carries on professional visits is a rectangular leather case owning at the top. Aroun^ 
the middle of it, a broad strip of leopard skin is fixdd ^ the four sides. It is 
believed that this strengthens the potency or efficacy of the Inside. There are 

several small leather bags inside the larger case, each containing n scilafate preparattpn 
for a particular ailment which may be given as it is or mixed with Other preparations. 
Most of the drugs are in powder form. There is a small knife, a pair of scissors, 
forceps, and other instruments, a small brass vessel, a hollow metallic cone with a hole 
at the apex for sucking air, instruments for branding (moxibustion, cauterization), etc. 
The large bag is wrapped and corried in a large sheet of thick clc^th, thv ends of 

which are tied in a knot at the top. 

Amchi medicines 

A number of substances of mineral origin are used in the amchi system, e. g., 
shilajeet, sulphur, borax, sodium bicarbonate, jaharmora, etc Some of these are obtained 
from Puga valley and Tso Kar (Rupshu area), Chumathang (along the Indus river on 
the long route to Changhang), Pulithong and Panamik (Nubra valley). Tso Ka^ yields 
several salts including sodium sulphate, potassium chloride, potassium Sulphate, magnesium 
chloride and magnesium sulphate. Mineral substances form part of prescriptions which 
include numerous other substances 

Among substances of mineral origin, shilajeet or “dakjoon deserves special 
mention. It is prescribed in amchi system as w'ell as in ayurveda and unani. Shilajeet 
occurs in Ladakh in several known places such as Hardas village In Kargil, Lamayuru, 
skitiyang near khalsi, Hemis-shukpachen and Canji near Hemiskut “nala ’ and a spot 
a few kilometers from from Leh and possibly may occurs on a wider scale. In Leh 

the price of Shilajeet was quoted at Rs 6-per 10 grams but this is said to be of the 
most inferior quality. 
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Shilajeet is found in rocky places mixed up with earthy matter and grit and 

often with excreta of some animal all hardened together into stony or “kankar” like 

» lumps. Some believe that it is in fact mainly a product of animal excretion. In Kargil, 

it is said to occur mixed up with the faeces of a species of mouse and that this 

mouse collects and eats it and then passes it out with the excreta. In some areas it 

occurs in rocks in unapproachable situations and is difficult to collect. In such cases 

the method of collection is to fire at the rocks with a gun to break it so that the 

fragments which fall below can be collected. The crude shilajeet collected from nature 

is boiled in water on gentle heat and after it dissolves in water it is separated from 

earthy and gritty matter and cleaned. The final product is obtained after evaporation 
of water. 


Shilajeet is classified into five grades distinguishable by colour which alsp indicates 
t e qualhy. Serjoon or golden shilajeet has a yellowish colour and is considered to 
be of the best quality, “mooljoon" or silver shilajeet is whitish and comes next in 
quality There are brownish forms with a light or dark shade known as copper and 
lead shilaj^t and finally the black one, the iron shilajeet which is the most inferior 
and the cheapest. It is this black form that is usually available in shops or from 
roadside or wandering dispensers. In view of the high price it fetches, a lot of spurious 
material ,s passed on as shilajeet. This is a field in which some useful work can be done. 

trea,mem“of “ IH ^0, 

, . .' ““S'"’ telarrh, and general debility, it is taken internally with milk 

It has a reputation for promoting virility in men. It is reported (reference not seen) 

that a Russian chemist has analysed it and confirmed that it contains substances with 
qualities that can promote vitality and vigour. 

system T^Tallv "if ca™"”'fa”'" 

arttrfs a- PPi" of joints 

with hem in bmr“', Tf' ““ 

October In fme I 1 March-April and September- 

takinu hath N separate springs for drinking the water and for 

hate been bum f‘ Chumathang and Panamik bathrooms 

in tntf orner to d , T “''P^ 

a narticida , . ‘‘ »"<< “sed L 

LnS. H treatment and also to facilitate getting in and out. The body is keot 

immersed m water upto the height and for the duration advised by the amchi. 

Branding 

him fr^ffnfe i r'T P' matter for curing 

nim trom some ailment is something unusual yet true. ® 
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The branding instrument for the treatment of a patient consists of an iron rod 
about a cm in diameter and about 15 to 20 cm long fixed to an wooden handle. The 
end of the rod is bent at right angle about 2 cm from the tip. This branding ro is 
placed on glowing, red hot coals till it becomes red hot. Another instrument consists 
of a metallic blade with wooden handle. The flat blade has one or more circular holes, 
each large enough to allow the tip of the branding rod to pass through it. The 
patient squats on the ground. The amchi’s assistant holds the head of the patient tightly 
from the back so that the patient may not move. The amchi takes a straw, measures a piec.. 
of it equal to the width of the four fingers of the patient. With this piece of straw 

he measures the distance on the patient’s head beginning from the hairline on the forehead. 
He determines the spot on the head. With his left hand he holds the metallic blade 
with holes and places it on the head with one of the holes exactly on the spot to be 
branded. With the right hand he lifts the red hot branding rod from the burning coals 
and presses its tip on the patient’s head through the hole of the blade. The tip of 
the branding rod is pressed firmly on the head for a second or fraction of a second and 
removed quickly. The patient may give out a mild groan. The amchi’s assistant applies 
butter to the branded spot immediately. The patient remains in the squatting position 
for a few minntes and then stands up. He is now normal and may go about his 

business in the usual manner. 


The size, shape and the metal of the branding rod varies according to the 
disease, the patient who may be a child or an elderly person and the part of the 
body to be branded which depends upon a particular ailment. In spite of the fact that 
branding is painful; patients volunteer for treatment because they have full faith in the 

efficacy of the method. 


Puncturing of veins is another method of treament employed by amchis, sometimes 

w 

in conjunction with branding. 


Branding is employed for treatment of the feeling of giddiness accompanied by 
hazy vision, a resounding sensation in the ears, headache, insomnia kindney troubles and 
general weakness. It is also applied in the case of fracture of bones and weak digestion. 
Branding is usually done quickly and lightly and only once but in the case of knee 
joints with accumulation of fluid, branding is done firmly till the liquid oozes out. If 
done wrongly, branding can do harm instead of doing any good. 


Animal organs are also used in treatment of several diseases. If the tongue of a patient 
becomes swollen, and in some cases it may even block the passage to the throat, the 
amchi recommends that a preparation containing a part of the tongue of wolf and 
“kasturi ' wrapped in a piece of red cloth be placed on the tongue of the patient. 
“A heart disease which leads to insanity" is treated w'ith preparations containing heart 
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bbit and, if possible, also human heart! A tibeto-mongolian Materia Medica 
_escribes some interesting uses of animal organs, e. g., if one keeps flesh of brown 
iger wi im uring the night, he will be safe from ghosts; the bone of tiger may 
cure giddiness whiskers may act as antidote for poison, dried flesh may cure wounds 
or cuts caused by a knife or sword, so on. it is also reported that tiger’s flesh can 

as d"hed “ preparations which are effective for a particular period 

Herbal medicines 

the cur^ may in amchi system of medicine. As in other systems, 

and it coincides with thftreatmL"o[ b^°”" administered but by nature 

many cases the cure is really brought about by the amchi’s prescription. 

used to^gethe^'orofr' "«^ber of herbs is 

of hot water springs. The cZff by minerals and mineral water or bath with water 

of a particular disease is knowT 7^ “yoga” h I treatment 

uses are being mentioned here h t v ^ medicinal 

the association of a particular h h T” indication of 

over of the nun.erl“*if ™ »'>«- 

supplement one another or to correct' tri”desSle”efre«rr‘1^/ ote druf'' 
Medicinal herbs 

nee). AlthougfLTrraTg^rer^ ^^r^ ^ rule, arranged alphabetically for convenie- 

not always clearly distinguished either tarn ^ ““mher of species, these are 

refer to varieties or spectrwhe„ .h; ZS tl T'Z^ 

Which may he species of a or^a:;:!;,,^ a sptl? OutTo^-ms 
local names written in Roman script, because sif^lli ' ^ reading 

For example, “karpo” “garpo” and *“nar ” n to writer. 

;Nalcpo”, “nagpo” and Tu meanTlack 

dosirahle to have a workthgll^; » "-<-od. It is al,: 

original amchi literature. ® ^ Tibetan language to be able to read the 




16 


Aconitum 

Three species occur in Ladakh, d. keleropkyllun,. A 
and are locally known as “bnans ponkar” “bongnak” and also as atmsh^.^ 

used in abdominal diseases, piarrhoea, fever and cough. Dors. 

with twelve other drugs is used for healing of wounds and for chicken pox. Being highly 

. « 


poisonous, it has to be used with great caution. 


are reported. “Skotse” 
decoction of leaves is 


is the 
given 


local name. Apart from their use for 
to ladies after child birth. They are 


Allium 

Several species 
flavouring food, the 
also used for curing constipation. 

Artemisia 

Several species occur widely and exhibit profuse growth. A few 
high altitudes upto 5,400 m. Some cure breathlessness, 

as verLfuge for intestinal worms, as insecticide and for preserving clothes. They 
also used as antiseptic for healing of wounds and cuts. 

Berberis r i j 

Lccally called “kiraring” or “skerpe”, the root is used in treatment of piles an 

as haemostatic. 

Betula 

Bark is used to cure rheumatism. The burning bark is placed in a brass vesse 
which is used for fomentation. 


Brassica campestris 

Turnip growing in dry land is boiled and decoction 
specially when caused by Aconitum. 


is used as antidote for poisoning 


Caragana 

It is one of the shrubby or bushy plants that grows upto a very high aUitude. 
A species known as “takap gonpo” used in the treatment of sinusitis, gastric ulcer, burn.ng 

sensation in throat and as blood purifier and antiseptic. 


Carum 

Several species occur wild and are the source of well 
They are used widely in abdominal and digestive ailments, as 
and also for treatment of rheumatism. 


known condiment “zeera . 
carminative and stomachic 
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Cen^aurea 

Locally Anown as vasaka . “pasaka” or "‘basaka”, it is very widely used for 

treatment of a vaiiety of complaints such as cough, pain in the chest, fever, headache, 
abdominal and bile troubles, and as blood purifier. 

Chenopodium 


Several species occur widely. Some flourish on sandy areas. 

“s^un” or “janchi karpo”, it is used in liver diseases, as diuretic, 
Imintic and in the treatment of stomatitis. 

Clematis 


Variously known as 
laxative, and anthe- 


Locally called ‘ emong”, it is used in skin diseases. “Emong karpo” (white emong) 
is used for flatulence. 

Cuscuta 

Locally called “ratsejao” it is used in prescriptions for hair dye, for growing long 
hs-ir, and in treatment of rheumatism and paralysis. 

Delphinium 

D brunoniarnum grows at high altitude, almost near the top of such high passes 
as ardung La and Taglang La. Locally called ‘,chargospos” or “ladar maituk”, it is 
used in treatment of throat complaints and for getting rid of lice. Some believe that it 
provides protection from ghosts. A dye is obtained by boiling the roots in water and 
I IS used in dyeing “pattu”, the characteristic woollen cloth of Ladakh. 

Ephedra 

wild f of the most important medicinal plants of Ladakh and grows 

Gentiana 

nf ti, constitute some of the most important medicinal plants 

a’il'd%?torpnX'"T“ >“"« anTtloZailmems 

Locally called “shraman”, its fruit t'‘sa.sfnr”V ic ortAri r ^ 

red, ripe fruit. It is also used for t^atniLtTLhn^l ^ 
sources of fuel in the Nubra valley. ' ^ *’ " 
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Juniperus 

Locally known as “shukpa” or “shuppa” it is used as incense during worship or 
otherwise. The berries are believed to be tonic, carminative, diuretic, and stimulant. 

Juglans regia 

Locally known as ’*starga”, the bark of root is used in tooth powder. The kernel 
is roasted and taken with tea for treatment of constipation. 


Lactuca sativa 

Locally called as “dums” the well known salad plant lettuce is also used as medicine 
in the treatment of lack of appetite, bitter taste in the mouth and fever. Thukpa prepared 
from the leaves is also given for the same treatment. 

Lichens 

Various lichens growing on rocks are used. These may be red coloured (called dotak 
marpo red stone), the black coloured (dotak nagpo black stone) and so on. They are 
used in the treatment of chronic fever and as antidote for poison. 


“umboo , a 
used as fuel 


decoction of twigs and 


Myricaria germanica 

Occurs widely along streams. Locally called 
bark is used as blood purifier. The shrub is also 

Nepeta 

Several species grow extensively. N. longibracteata is known as “tiyanku or diyanku . 
Some of the species are called “jipchi” or “skiling”. The plants are used tor variety 
of ailments such as abdominal and liver troubles, pain of joints, tympanitis, hyperacidity, 
diarrhoea, headache, etc., and also as antiseptic, and haemostatic. Some species are highly 
aromatic. They are used as tonic, carminative and in eye diseases. 


in medicine, as cosmetic 
checking blood vomitting, 


Onosma hispida 

Locally known as “demok” or ‘‘ratanjyot”, it is used 
and also in worship. In medicine it is used as blood purifier, for 
in lung troubles and stiffness of the body. 

Pedicularis 

Several species with varying colours of flowers occur mainly near streams and moist 
places. Locally they are known as “lugrus serpo”, lugrus smokpo”, etc, depending on the 
colour of flower. They are specially used as antidote for poison that might have been 
taken with food. It is specialty used in cases of poisoning by “ati-bish’’ (Aconitum). 


Physochlaina praealta 

This plant has great potentiality for playing an important role in the development 
of the economy of Ladakh. Locally known as “langtang”, taken in large quantities it 
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may result in insanity. The plant grows wild around Leh. in the Shyock and Nubra 
valleys and in Changthang area. In Rupshu, it nourishes, showing luxuriant growth and 
grows as a w«d upto an altitude of about 5,300 ra above sea level. The plant is a 

rich in^hvlcva ‘')'“=y‘‘niine and hyoscine. The leaves are specially 

. . ** converted into atropine and thererfore the importance of 

for thrnlant 'here would be great demand 

iv alkaS Th r f'™ «■' of Ladakh yield 

and the nlan’ts 1 1°!!' '' “nly 0.88% 

the kev to * fxpertmentally cultivated in Srinagar yielded only upto 0.70 %. Obviously 

up o7 smill exL^^^^ T ™portance is the development of transport facilities or setting 
and hr r arorn dT ^PO<- The leaves of the plant have nareotie properties 

ed r*he °re tmeToT h i 'f'" TO-oous. the Lis are 

the treatment of ho,Is and seeds can be used as vermifuge and as emetic. 
Picrorrhiza 

liver and stomach c^ai^t^nd^Ler'^lf ^as’k' 

and is beneficial in dropsy. Extracts of roof h stomachic properties 

important medicinal plants The rhiro a """huoterial properties. It is one of the 

the demand for Is drugT TT "™'’ “f 

of Ladakh. ' development and utilization can help the economy 

Polygonum 

Many species are found. Locally called “ramh„” •* • 
in many combinations with other drugs ’ ' blood purifier and 

Prangos pabularia 

A wild plant, locally called “nrun<n,c’> .v ,1 

variety of its uses. It fa associated with^he'growtrof" '^““““fthc 

comparatively higher nutritive value ,h,„ ^ "“t* mushroora with 

fcdder and is specially importam 7": fed''t''' 

when no other fodder is available It fa hloM ■ ■ ' battle after drying in winter 

■n the cold weather. It is also a 'very valuable me'dWnal Xl"”' 

Centtal Asia and the Ts.'s 'r ^Th^ptaL>tas. It extends into 
--- and canine. Hvery pa^rt of the Z tf 
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, • » onH are also considered 

chemical compounds. The roots are burnt by ^ itehes. An infusion 

,0 be diuretic and are used for external appl.catton n he treatmen o 

of the roots is given for indigestion and tn “nd tome to the liver, 

carminative, laxative, diurettc, aphrodtstac, stimuan , antiseptic wash 

It promotes expulsion of the foetus. A decocston of tads s g«n 
to cure rot in sheep; and that of the whole plant destroys 
and flowers are used as insect repellent m paddy god owns. 

indiscriminate and ruthless exploitation of the wild grov«h and ^llecta o^ .^e 
plant for fodder and medicinal purposes can lead ba controlled 

long run. It is therefore K^ntta) „,aximum benefit from it. 

and planned so that the spec e , . • • r\f itQ great importance 

'a's a m"“ra“ Id fhltt :::r mlroom which is highl, valued. 

u .4 rxf enrirot locallv known as “chnli” or “phating”, is edible 
The oil from the seeds of apricot, lo y 

and said to be good for general health. It is reputed to be good ,g 
long hair. 

ar -*., 1 ,” ic ncpfl in medicine for headache, bile 

The wild rose, known as “sebia maituk is used in meoici 

complaints and several other ailments. 

few species occur in Ladahh. Locally hnown as “spango Jitaho”, ^^^n^hr 

etc, the plant is used in treatment of liver and disinfectant 

„ high altitude. One of the species is well known fo « an' ^PW 

ThrSnslle value. Planned cultivation can prove prohtable to the local people. 

he seeds of one species, known as ■'singtik-, are used for Inducmg vomitting. 

• TorioVh Tncallv known as “gyatik”, they are used in 
, , m "ind Tbirod pm";. This is one of the dntgs in great demand and 
"vain of this plant can contribute to the development of the regton. 

""’“Tcally called “changu-, it is used in eye diseases and gout or rheumatism. 

Some are used in treatment 
while others are used for 


'‘“wes are variously known as “raiskun” "knantum” etc, 
of pptic ulcer, dysentery, blood and gall bladder diseases 

moxibustion. 
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Ulmus parvifolia 

Locally known as “yumbok”, it has a restricted distribution in the Nubra valley 

and one or two other localities. Its bark is used as shampoo and to promote the growth 
of healthy, long hair. 

Urtica 

. r Leh, Nubra valley, and Changthang area, often 

uptothe altitude of high mountain passes. It is dried and cooked as a vegetable in the 

form of thukpa and also used to feed the cattle. It is said to keep one warm in the 
cold weather and is used in the treatment of arthritis. 

Concluding remarks 

The medicinal herbs growing wild deserve special mention. They are needed for 
use wit m the country and are in great demand in foreign markets as well Some 
drugs imported from foreign countries grow wild in Ladakh. The development and uti- 

'mr, of f “P •“ -'P <0 fave a 

h t r ft f exchange. Some of the wild medicinal herbs of Ladakh that can 

be utilized for these purposes are Ephedra gera. diana, Hyoscyamus niger, Physochlaina 

piaeala, P,w,g 0 ! pM,r,a and numerous species of Cram, Fewh. Podophyllum AnemMo 

Acomlum Soussureo. iu-mio, Cenliano. Onosma. Ulmus, Piero rl,iso. ll is desirable lo into 

cnL'sel “ -'ll as Ihose ,ba, are rare and 

.bo, ,H I" '•a<la'--l'- Ik known sources in Ladakh 

e 1 'a Ine “Tm 

juauc dvciiiaivie so tnat imports are stopped. 


\ 
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3, GEOMORPHOLOGY AND GLACIOLOGY 


The Suru river is a tributory of the Dras river which in turn joins the Indus. 
The Suru starts as a melt-water stream below Pensi La east of 


t is cld Kingdom Sanko. It flows from its sources towards NNW for about 20 km. 
About a kilometa, south of Kingdom Oout^ ,t ^ 

56 km to reach Tangol where it turns to North, and it flows for another 102 km to 

reach Kargil. The Suru-Drass river junction is just 9 km ^• ua n , ii 

I vock ridge cuts across the paths of the river and it extends front the right valley wall 

(North) towards Tongol (which lies southwest of , Panikher (13 km) 

ridge, and its valley forms an ox-bow bend between Parkachik and 

with its base at Tangol. 


In the first 203 km between Pensi-La and Kargil, the Suru occupies a glacial valley 
and may be for some time Suru Glacier extended up to Suru-Drass junction. 


Suru glacier 


The Suru glacier that started from a large glacier near Pensi-La above Rangdom 
Oompa was joined at least by 16 glaciers from its right side (N&E and 18 from the 
leftside (S&W). Among the former at least one joined it within 2 kni ^ 

9 glaciers come down from Nun-Kun Plateau to join ^uru from the south. Ka g 
Shafat and Sentik were the largest tributory glaciers that joined the Su^u and all 
three came from the slopes of the Nun (7,135 m) and the Kun (7,087 m). 


A comparative study of the photographs of Kangriz, Shafat and Santik snouts and 
maps published in 1911 by the Workmen Expedition that visited Nun-Kun Plateau a 

the present position of the snout reveals that whereas Kangriz glacier snout has 

stationary at the same place, Shafat and Sentik glaciers have retrea e up 
by more than 7 km, respectively; further that in the Kangriz glaciers a snow cave 5 km 
upstream from the snout also existed in 1911. This difference in the behaviour of the 
glaciers coming down from the sides on Nun and Kun could be due to the following 

reasons 


ia) that whereas Kangriz glacier received at least 95 cm of snow per year Sentik 
received only 74 cm ; 


(b) 


the total area of cirques that supply ice to Sentik is only 29 sq km and 
those supplying Kangriz glaciers occupy more than 45 sq km ; and 


(c) 


the orographic effect of the glacier higher cirques walls on the back of Kangriz 
glaciers possibly induce greater precipitation that in other glaciers. Nun and Kut 
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to rise hi»h “’“•“re laiden winds coming from the south would be forced 
to rise higher so that more moisture will be precipitated, 

detailed”gtli:g'al stiS'S'^n^l^iVttdlm^ T' *'"7 

Nun. and Sentik form thHast o7 it 17"' * 7" 1 !'““ 

the area. ^ highest of the two peaks in 

Glaciological study 

and four onrSL^squ^^pitf holes were drilled upto a depth of 17 ms 

g each glacier to collect the following data : 

1511 _ 


(a) 

(b) 

(c) 

(d) 

(e) 
(0 


annual thickness snow and ice layers, 
chemieal analysis of the melted snow 

determine the difference in the ratio of “16 and °J8 

studrihe ch^ different levels, 

y the chemical composition of the dirt layer in ice and 

study the pollen in the ice layers. ’ 


were brought out for each studg in the .ahoratol d^milr‘th^t/ 

temperature at which the snow crystals werf* f ^ establishing the 

clouds to snow was taking place These r it initial precipitation from 

OP the atmospheric ternpeLurm Tm^ 

bed rock, therefore, Trl^ces'^/'^hemTcar^^^ ^*"0 ‘ocal 

snow must have been pickd up from the dissolved in the 

clouds were formed. If the chemical analysis ofth^ 

trace elements in it are not local it can be ^ '"ow melt established that the dissolved 
the ice from the area it formed or r its waTT “P 

Which the Clouds may have come; or establish the sourc" oHyi:;?:"^ 

half of the^ice core was'TcTdrlS^'hr^olh^t^^^^^ one 

or the basic part of the core was depo^hed in winter 


k 
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The chemical analyst of die. layer reill help in ea.abUahing the 
prevailing wind. The pollen will indicate the source and the direction of the prevajin. 

wind when the snow with dirt layers was deposited. 

Glaciation r> • t 

Probably during the maximum glacial period the Suru glaciers starte rom egsi a 

and terminated near Snru-Drass rivers junction. However most of 

itself terminated about 5 km south of Parlek and 6 km sputh of Sanko. After the 
ntensity of glaciation had decreased to some eittent. one of the tributory glaciers occupied 
He vaV Wneen Sanko and Pharona (12 km norlh of Sanko) and a s«ond glacier 

occupied the valley between Chaliskot (15 km north of Sanko) and 
were'separated by 2-6 km long ice free areas which now have 

of Parkachik. Possibly Kangriz glacier had joined Suru glacier about a kilometre east 

of Parbachik and being one of the largest tributory glaciers " “'f 

ice so that it filled the valley upto a height of more than 400 m South of » 

Suru glacier was possibly due to ice divided into two branches. One of the glacial streams 

went round the southern end of this ridge, and joinea me _ 

During the maximum glacial period Suru glacier ice was between 1000-1200 . 

otherwise it would not have gone over the above mentioned ridge. However, its thickness 

never exceeded 1330 m. ,,, - 1.1 

The step-cuts in the Suru and other tributary glacier walls 

these glaciers experienced only two glacial advances during pleistocene period 

valley the evidence is that pleistocene glaciers experienced three advances. Most p y _ 

orJng gl-ial period, and the second advance is represented by the third advance of 
Kashmir valley. 

In the Kashmir valley while the pleistocene lowest snowline came down to 3350m, 
in Ladakh and Nunkun area it stayed above 4266 m. 

In Ladakh the present snowline is between 4570-4870 m and in Kashmir valley 

it is between 3960-4250 m. 

The high ridge behind Kargil (on which Kargil Leh road passes) is a medial moraine 
of Suru and tributary glacier that joined Suru west of Kargil. 

In Parkachik. Tangol, Sanko and Kargil area all the cultivation is being carried 
out on lake sediments that were laid down in between lateral and terminal "moraines o 
the tributary glaciers. In these areas at several places along with lake deposits 

S organ,c m^er which were also deposited by wind. It is expected <=14 study of the 

organic material collected from some of these aeolian beds will 

date of the interglacial period provided that it was withm last 30,000-40,000 B. P. 
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4. SOLAR-THERMAL TECHNOLOGY 


Solar energy 




1 . 

2 . 


3. 


Solar energy is available in large quantities throughout the year. 

Availability of large areas which are not suitable for agriculture Thus solar 

conversion devices could be installed in these areas without hindering the nresem 
agricultural potential of the region. , n«naenng the present 

There is demand for an alternative enerev resource in l 

preset cost of electricity production using diesel generators isTy" hS:!^ 

• “ f-o^ahle e,i.ate for solar energy rL^c^ 


Hydraulic energy 

context of Ladfkh re^on".° AlthoS^he''hytouhc TnergrpotenJiar onh“'’l7'‘ 

horizontal flow conversion could be designed and installed hi the <! d “ T 
in areas around it where flow is verv hloh if • u l ^ 

diesel power station in Kargil is right on the e mentioned here that the present 

vigorous and suitable forl:i-f^'^d^iorThtlr^tt tT 

in the river, the present electricitv Hicf u f » the turbines are installed 

extra cost for transmission of electricity generated "77 

»ater flowing in Shey area near Leh nisn T ’’ similarly, the Indus 

liaation. for applications like flour grinding muI'ardTil 7'“'°' 

for electricity generation. These pLi^llsTr 11,7rirn." “ 

Wind energy 

In Ladakh, considerable amount nf wmei 

particularly at the bank of Indus river where wind v Leh 

throughout the year for a certain part of th H experienced 

information from the local people living t Leh) R ^rs. based on 

in Leh made efforts in 1968 to instal low h e^izmg this, the local administration 

drinking water from the Indus to the local no'^'"‘Imills for pumping 

the local population living there. These windmills were 
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designed and fabricated by the Hindustan Aeronautics Ltd., j 

to the neonle of Leh. However, the windmiils have not worked probably because of 

two reasons, (i) inadequate design and the lack of tra P properly 

of the mills. We believe that wind energy potential exists m 

utilized by improving the windmill design, say ^ 

and as a result aoes jj^provement 

from experienced design engineers of the wind energy ocvivc 

in the windmill design suitable for Ladakh. 

For .ho local energy resources .o beconre useful and their .echnologtes .o beconje 
successful as an element in the overall development process of the Ladakh reg , 

following is proposed : 

1. An assessment of the local energy demands, past, ^ 

undertaken. Simultaneously to assess the area-wise 

biomass energy potential in terms of its applicability for different pu p . 
this, the following experiments should be immediately starte . 

(a) The continuous recording of the solar radiation data. 

(b) The wind velocity measurements in the potential areas (continuous r^cor i « • 

(c) Measurements on water flow rates at various places of signi cance. 

2 Given the knowledge of the energy demands and its availability, a comprehensive 
ctafflcIL of the demands be made according to the type of energy retju,red 
-whether it be for lighting, water pumping, water and space heating, rui an 
vegetable drying, cooking, food processing, etc, 

3. The relationship between various energy demands as given above 

made with regard to the potential of the available energy sources (whether from 
a direct solar, hydro, wind or biomass energy forms). In this way it can e 
determined which energy technologies not only have the greatest potentia o 
succeed but those which can satisfy the greatest demand. 

4. Given the above elements, a few demonstration projects can be undertaken to 
illustrate the potential of these energy resources in Ladakh. 
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5. HYDROBIOLOGY 


A preliminary ecological survey of some water bodies situated' in and around Leh 
was undertaken in order to assess their chemical nature and biotic life keeping in view 
the extreme type of climatic conditions that prevail in this region. In addition, to fish 

ft I r t I^eli were also examined 

r H improving fish culture in these ecosystems. Chemical and 

r of D'oss and a snow-water fed 

small lake located between Sonamarg and Baltal. 

temnerature was 20° an irrigation tank in Leh the maximum water 

observations the buff^' * 

“ Li noo * 7“'" f “ “O' ""O™- The main source of 

reach to suner s!t .• “'Pese from the glaciers. Dissolved oxygen can 

Orthopl;rr riw IL :lT“h phosphorus. 

iSn of fig I f, ?, oase had the con- 

show both hinh “ "'em hiotic life present in these waters is that of diatoms which 

Lis 1 fif o Lr So for 50 species of 

by rotifers and ca 25 spls'il. co1ecfel‘’'“'‘t'°”. 

water msects collected depict interesting adaptation 

ihis hLuiiLMri't ohiyTndufS s- iirt" 'p 

iws types olpoLr tho?e fTdirl T T ,'"1'“"* “ 

close to the entty gate are suitable for^llmilLltd”'”'’ POhh* 

ponds are not hiehlv pnnVhraH ti, • Schizothorax sp. These 

the oxygen tension falls Q-te' consiLIb^lel'a^^^^^^^^ 

i““rr:rhthLrL'?at"^^^ Tr 

cullum. There is chemieal strati: L lltheTlaL 

very well suited for development of “f «■' f"™ 

perature is not high and waters are well oxygenated 

other chemieal parameters demonstrated unpollufed naturel th^'"* 

duetivity is slightly high but that should It act as a d«e ^ T 

trout fish. Rapid fiushtag of water could further rcstl Z d x "f 

plankton population of the carp fish ponds is much higher hurl TZ' 

nigner than the spring-fed pond. 


\ 
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In the first case it was 28.3 x 10^ as against 17.7 x 10* units/1 in the second type of 
ponds. The zoopiankton population in both the cases remains low and concentrate mam y 

at the bottom. 

The chemical nature of water at Drass did not differ appreciably from that of Leh 
except that some pigmented zooplankton forms were encountered which are being examine 
in detail. The waters of the lake near Sonamerg are rich in nutrients and harbour good 
population of insects. This could be probably exploited to fish culture. 





« 
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6. FLORISTICS 

/ /leni exposed to plant collectors since the time of Jacquemont 

~ fortunately, the rich collections made during this period were sent to 
different herbaria out side the country (Table D, leaving nothing to host country except 

for he few plant specimens at CAL. In order to assemble the plant wealth and scatte- 
re itcraluic. Botany Department, continues to make collection forays to Ladakh. All 
these collections are deposited in KASH and the total specimens are ca, 3,000. 

“ "’>“■■'''<1 'I'll beyond Malayan to Thesgam (after Drass) no trees or shrubs 
ITwnT'’ Rosa webbiam (rarely) and Ribes gladale which 

nerenn' 1 u o bushes are seen in Drass and Pandrass. However, 

a per,„n,al bushy herb Praogos pabularia, is very common, which after drying is used 

broken^LuTan^^hl ““““ '™‘' gradually rising by ranges of 

K a a a J '■"'i “"d lead to high 

which more probably recalls the uplift of the area. Lamayuru, 

nj" P "LlTcl; “ 77'^', f “phurur/cu. 

i'. pamanca,, Sahx alba Juglans regia, Rosa sp etc. are seen Some Lof the 

marshy plants cammon in Uh and Nubra are RaoLulas (a number ” thelT 

yZZrZ TeIZT' Hermaoiam momrachis, Romes paliemta, 

are stiilly" P T" T 

some grasLs. ArtemL™ofe Zi 'a aZZTT “<* ' 

Helds and also in waste places. Patches o’f ,u7r ses rZr; “ 
not made of Cyoodoa dacylon. which is very rart h this arZ ” 

valley, is a hos* of rare Ld'vaSle ^“ts “b^utVta'T '“l hV° 

a/lcinu. about a meter in high. o«uZf ra°re v af' 

is a. a lower level -han Leh and aT betag ZLaLiZha"iT' 

of Prmus armem'aca (yield not fruits), species of Sails ahd t' 

rWffer are so comln L Z sertldT™'''' 

■and Nubra. The vegetaXi, evi T f 

courses and cultivated fields. • :> xeiophytic excepting near water 


Lacoste 1906 Ladakh, Nubra 

Lance - Drass, Ladakh 

Ludlow and Shrriflf - Ladakh 

Mason • Nubra 
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ENUMERATION 

Ranunculaceae 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 , 
23. 


T. Zoji La 


Pullu 


Actaea spicata L. Sonamarg - Baltal 
Anemone rupicola Camp. var. glabriuscula Hk, t. & i- 

A. tetrasepala Royle Sonamarg- Zoji La 
Butrachium rionii (Lagger) Nyman Drass 

B. trichophyllus (Chaix) v.d. Bosch. Meenamarg 
CaUianthemiim pimpinelloides (D.Don ex Royle) H- 
Cult ha alba Jacq. ex Camp. Sonamarg-Sarbal 
Clematis otientalis L. Drass-Nubra 
Delphinum cachmerianum Royle Khardungla on 

D. clenudatum Wall. ex. Hk. f. & T. Baltal 
D. roylci Munz Baltal 

Pulsatilla wallichiana Royle Khardungla on S. Pullu 
Ranunculus brotherusii Freyn. Khardungla, Nubra, Chusu etc 
R. hyperboreus Rottb. Bodkharbu, Drass, Khardung 

R. laetus Wall, ex Hk. f. & T. Drass 
R. munroanus J. R. Drum Khardungla 
R. pukhellus C.A. Meyer Sonamarg-Bodkharbu ^ 

Thalictrum minus L. Zojila,, Drass, Diskit (Nubra) 

T. platyczrpum minus Hk. f. & T. Diskit (Nubra) 

T, secuficluiti Ed^ew* Baltal 
T, vQgwatum Royle Bodkharbu 

Trollius acaulis Lindi, Between Meenamarg to Gumen 
Paraaquilegia grandiflom (Fisch.) Drum & Hutch. Gumen 

V 


Zoji La 


Berberidaceae 


24. Berberis ulcina Hk. f. & T. Khardungla towards Khardung 


Fumariaceae 

25. Corydallis diphylla Wall. Sarpal 

26. C. flabellata Edgew. Bodkharpu 

27. C. moorcroftiana Wail, ex Hk. f. & T. Baltal 

28. C, stricta Steph. Sonamarg 

29. C. thyfsifolici Prain Sonamarg 

I 

Brassicaceae 

30 Ambidopsis himabica (Edgew.) O.E.S. Sonamarg-Zoji La 
3l'. A. moIlMma (C.A.M.) N. Busch Sonamarg-Uh, Nubra 
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32. 

32. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 


52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 
61 . 
62. 

63. 

64. 

65. 

66 . 

67. 

68 . 

69. 

70. 

71. 


A var ghhcma (H. & T.) Naqahi & Javied Sonamara-Drass 

A. pimuhi (Steph.) N. Busch Drass 

A. stncta (Camp.) N. Busch Sonamarg-Gumeri 

A. inaliana (L.) Heynh Meenamarg, Zanskar 

A. waUichn (H. & T.) N. Busch Sonamerg-Drass 
ArahUlopsis sp. Drass 

Arahis pterosperma Edgew. Zoji La 

A. tibetica H. & T. Diskit (Nubra), Sonamarg-Meenamars 

A. lemurostns O. E. Schulz Sonamarg-Baltal 
Arahis sp. Sarbal 

Atelavthera perpusila Hk. f. & T. Sanku 
Barbarea intermedia Boreau Sonamarg, Drass 

B. vulgaris R. Br. Drass, Meenamarg 

Brassica nigra (L.) Koch Sonamarg, Khalsi, Drass 
-o. rapa L. Sonamarg Nubra 

c,,psella hursa-pmiorn (L.) Medic?. Sonamarg-Ub-Nobra 

Cardamme mpaliem L. Sonamarg, Sarbal 
Cborispora macropoda Trautv. Sanku 

C. sabu/osa Camb. Meenamarg- Drass 
C. tenella (Pall.) Panikar, Sanku 

Chris,crassifilia Camb. Lamayuru, Bodkharbu 
Compg,a pla„isili,„a Fisch. and Mcy. Bodkharbu 

aZrr “"f'" *"">■ Sarbal-Leh 

Dontostemon glanduhsa (K & K) O.E. Schulz Bodkhirhn c. . 

aiiaua (L.A.M.) Bunge Khardungla on N. Pullu 

D. gh,nera,a Royle Zojila, Khardungla on N. Pullu 
korschmskey, (O. Fedt.) Pohle Khardungla 

lanceolata Royle Zoji la • 

lasiophylla Royle Meenamarg 
oreades Bunge Bunge Meenamarg 

^^rr^anSr 

Ermania himalayensis (Camb.) C. E. Schulz 

Epsimum altaicum C. A. Mey., Baltal-Meenamarg 
_• mehcentae Dunn, Sarbal, Zojila Drass ^ 

Goldbach,a laevigata (M. B.) DC, Bodkharbu 
^ymeriolobiis procumbens (L.) Nutf ..v t 

Leptdium apetalum Willd. Baltal-Leh-Diskir*^ ®‘^<^J^harbu, 

capitatum HK. F. and T.', Leh, to Nubra 


D. 

D. 

D. 

D. 


Leh 
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72. L. latifoUiifn L., Drass-Leh-Nubra 
73 Malcohnia afiicana (L.) R. Br., Bodkharbu 

74. MallhioU, flavida Boiss., Zojila-Leh-Nubra 

75. A/, revoluta Bunge ex Boiss., Kaigil 

76. Rorripct ishmdka (Oed.) Borbas, Sonamarg 

77 R. puliisti'is (Less.) Besser, Drass t. ji u u 

^ ’ r . ^ r' A Jsona.rnar 2 -Bocikhftrbu 

78. Sisymbrium hrassiciforme C. A. Mey., 

79. S. loejellii L., Sarbal 

80. Tuucheria lasiocarpa Fisch. ex. D C., Bodkharbu 

81. Thlaspi arveme L., Kargil, Drass 

82. T. cochearioides Hk. f. and T., Sonamarg-Sarba 

83. Tondaria humilis (C. A. M.) O. E. Schulz, Bod ar u 

84. Tiirritis globra L., Sarbal 

Capparidaccae 
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Capparis spinosa L., Khalti, Le6-Nubra 


Violaceae 

86. Viola biflora L., Baltal 

87. V. odorata L., Baltal 

Polygalaceae 


88 . 


Pohgala sibirica var. mompetala (Camb.) Chodat, Baltal 


Caryophyllaceae 

89. fistiicoidcs Bth., Drass 

90. A. foliosa Royle, Sonamarg-Fotu la 

91. A. nccighsrrcnsis AV. and A., Baltal 

92. Ceraslium ceratoides, Khardungla-S. Pullu. 

93. C. divuricum Fisch. ex Spreng., Sarbal 

94 . C. fontamim Baumg., Drass 

95. Dianthus anatolicus Boise., Drass 

96. Gypsophila cerasoides D. Don. Sarbal 
97 G. sedifolia Kurz., Bodkharbu, Fotu la 

98. LcnrodMis holes,eoldes (C, A. M.) FenzI. sx F. and M., Drass, Saoku 

99 Silene conoidea L., Drass i. u 

lOo' s. moorcwfUana Wall, ex Bth„ Drass, Meenamarg,' Bodkharbu 

101. i'. vulgaris ' iuowoh) Garcke, Drass, Baltal 

102. Lychnis brachypetala Horm. Diskit. 

103. L. macrorhiza Royle ex Benth. Disket 
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!04. Silem moorcrofliam Wall. Khardungla (o S. Pullu 
1 105. S. tenuis Willd. Diskit. ' 

106. Stellaria media L. Deh-Diskit 

107. S. monosperma Bush. Leh-Diskit 

108. S. pahistris Retz. Khardunglsf on S. Pullu 


Tamaricaceae 


109. Myricana elegans Royle, Bodkharbu, Khalsar 

110. Tamari.x indica Willd. Diskit. 

Elaegnaceae 

111. Hippophae rhatmioides L. Diskit 

Geraniaceae 


112. Bibersteinia odora Steph, Khardungla on N. Pullu 

113. Erodium stephaniaum Willd, Diskit 

114. E. tibetdnum Edgew. ex Hk. f. Leh 

115. Geranium coUinum var. glanduhsum Ledeb. Khardungla 

116. G. meeboldii Briq. Diskit 

117. G. pratense L. Diskit 

118. G. sibiricum L. Leh-Nubra 

Zygophyllaceae 

119. Peganum harmala L., Leh 

120. Tribulus tenestris L., Leh-Nubra 

‘ t 

Malvaceae 

I 

121. Lavatera kashmiriana Camb., Sonamarg-Baltal, 

Linaceae 

122. Linum perenne L. Drass 


Balsaminaceae 

123. Impatiens roylei Walp. Baltal 

124. I. thomsonii Hk. f., Drass 


Rntaceae 


125. 

126. 


Dictamnus albus L., Sarbal 

Skimmia lauriola (DC.) Sieb. knd 

% 

Papillonaceae 


Zucc. ex Walp., 


127. Astragalus candolleanus Royle 

128. A. densiflorus Kar. and Kir, 


ex Bth., Kargil 
Leh-Nubra. 


Baltal 
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129. A Jeucocephahts Garh ex Bth., Fotula 

130. A. nivalis Kar. and Kir., Fotula 

131. A. ophiocarpiis Bth. ex Bunge, Suspul, Fotula 

132. A. pedunciilaris Royle ex Bth., Panikar 

133* A, yhizanthiis Royle ex Bth., Khardungla-N-Pullu, Drass. 

134. A. stricius Garh. ex Bth., Leh-Nubra Bodkharbii, Upshi 

135. A. suhulatus Pall., Panikar 

136. A, suhidiformis DC., Malayan^ Drass 

137. A, tibetainis Bth. ex Biinge, Bedkharbu, Diskit 

138. A. zanskoreusis Bth. ex Bunge, Sonamarg, Zojila, Fotula 

139. Indigofera heterantha Wall, ex Brand., Sarbal 

140. Lytlinis altaicus Ledeb., Sarbal-Baltal 

141. Mcdiccigo foIcQtd L., Kargil, Diskit 

142. M. lupulina L., Diskit 

143. M. polymorpha L. Zojila 

144. A/, safiva L., Leh 

145. M. yaria Mart., Leh-Nubra 

146. Melilotus officinale (L.) Desr., Suspul, Leh-Diskit 

]47. 0.\y1 copis cachemeriana Camb., Fotu la 

148. o' kipponica (Wahl.) Gay, Sonamarg-Meenamarg 

149. O. niici'ophylla (Pall.) DC., Fotu la 

150. O. thomsonii Bth. ex Bunge Baltal 

151. Sophora moorcroftiana (Bth.) Bth. ex Baker, Nubra 

152. Trifolium pratense L., Drass 

153. Trigonella corniculata (L.) Linn., Zoji la 

154. T. emodi Bth, Zojila 

155. Vida tenuifolia Roth, Drass 

156. V. saliva L., Nubra* 




Rosaceae 

157. Coloneaster microphylla Wall, ex Lindl, Zojila 

158. Fragovia niibicola Lindl. ex Lacaita, Zojila 
159 Potenlilla amhugua Camb., Zojila 

160. P. argyrophylla var. leucochroa (Lindl.) Hk. f. Khardungla-S. Pullu 

161. P- anserina L, Bodkharbu, Leh-Nubra 

162. P. bifurca L., Diskit Bodkharbu, Drass, Fotula 

163. P. deserforum Bunge, Gumeri 
154. P- doiibjouneana Camb., Sonamarg 

165. P. er iocofpo Wull. ex Lchm., Surbul 

166. P- fidgcns Wall, ex Hook, f., Bodkharbu 


I 
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167. P. gelida C. A. Meyer, Baltal, Khardungla Top. 

168. F. Icschcnou/tioua Hk, f. non Ser., Sonaniarg 

169. P, miiltifido L., Leh-Diskit Sonamarg-Nubra 

170. P. nivea L. Khardungla-N Pulla 

171. P. supina L., Drass 

172. P. sericea L., Leh-Nubra 

173. Pnmis comma (Wall, ex Royle) Steud., Sonamarg-Sarbal 

174. Rosa webbiana Wall, ex Royle, Khardungla-N Pullu, . Bodkharbu 

175. Sibbaldia cuneaia Kuntz.; Zoji la 

176. S tetrandra Bunge, Khardungla Top. 

Parnassiaceae 

177. Pamassia nubicola Wall, ex Royle, Bodkharbu 
Saxifragaceae 

178. Bergenia stracheyi (H. and T.) Engl., Sonainarg 

179. Scixifraga sibivicci L, Gumcri 

180. 5. Stella aurea Hk. f. and T., Khardungla-N. Pullu. 
Grossulariaceac 

181. Ribes glaciale Wall. Drass 

182. R. orientale Desf., Kargil 

Crassulaceae 

183. Sedum ewersii var homophyllum Praeger, Leh. 

184. S. fisheri Hamet, Khardungla (N and S) 

185. Sempervivella mucronata (Edgcvt.) Berger, Kargil, Zoji la 

Callitricaceae 

186. Callitriche obtusatigula La Gall. Meenamarg 

Hippuridaceae * 

J87. Hippuris valgaris L., Leh Nubra. 

Onagraceae 

188. Epilobium angustifolium L., Drass 

189. E. glaciale Raven, Diskit 

190. E. latifolium L. ssp. latifolium, Drass 

191. E. laxum Royle, Drass" 

192. E minutiflorum Hausskn., Leh, Khalsi, Drass 

193. E. tibetanum Hausskn., Drass 



194. 

195. 

196. 

197. 

198. 

199. 

200 . 
201 . 
202 . 

203. 

204. 

205. 


206. 

207. 

208. 


209. 

210 . 
211 . 
212 . 


213. 


Unibelliforsie 

Jiiwii-Uft pctsU lii'i'i Boiss. B.f.-Nubr3-*LcIi. 

Bupiileuntm cwchisonii f. atroviolacea O. E. S., Bodkharbu 

B. falcaurm var. microcwpa Jacq. ex Clarice, Sarbal 

B. ihomsonii Clarke, Drass 

Carurn corvi L., Leh-Nubra 

Coriandrwn satixum L., Leh, Diskit 

Heracleum pinnaium Clarke, Dirkit 

Lagiistkw'^^ thomsonil Clarke ex Hk, f., Diskit. 

Pimpinellu aa.mimta (Edgew.) Clarke, Sonamaig 
Plemospciunun hookeri Clarke, Baltal 
Prangos pobulciria LindL, Drass 
Vicatia }voIfiana Webb, ex Fedde, Diskit 

Caprifoliaceae 

Lonkera spwosa (Dene.) Walp., Bodkharbu, Leh-Nubra. 
Sambucus wightiam Wall, ex Wight and Arn, Sonamarg Sa 

CyjioTichiiirii Qcuturn L., Nubra. 

Rubiaceae 

Galiwn aporioe L., Leh. 

G. boreale L. Sonamarg 
G. pciiic'/lorui>i Bunge, Diskit 
G. veriiin L., Matayan 

Valerianaceae 

Valtriana dubia Bunge, Sonamarg 


214. 

215. 

216. 

217. 

218. 

219. 

220 . 
221 . 
222 , 

223. 

224. 


Compositae 

Acroptiloii repens (L.) DC, Khalsi, Kargil 
AinsUaea latifolia (D. Don) Schultz Sarbal 

Anaphalis nepaknsis (Spreng.) Hand-Mazz. ‘Khardungla-S. Pullu 
Artemisia absinthium L., Drass, Leh-Nubra (Khampa) 

A. moorcrofiiana Wall, ex DC., Diskit 
A. pefsica Boiss., Sarbal, Channingund 
A. salsoides Willd., Drass, Khardung-Diskit 
scoparia Waldst. and Kit., Drass, Kargil 
sieversiana Ehrh. ex Willd., Leh-Khardung 


A- 

A. 

A. 

A. 


stricta Edgew., Drass, Leh 
tournefortiana Reick., Khardung. 




226. 
i. 

228. 

229. 

230. 


■> •' 1 
1 I 


232. 

233. 

234. 

235. 

236. 

237. 

238. 

239. 

240. 

241. 

242. 

243. 

244. 

245. 

246. 

247. 

248. 

249. 

250. 

251. 

252. 

253. 

254. 

255. 

256. 

257. 

258. 

259. 

260. 


261 ; 

262 

263. 


J. viilihins L., Drass, Khalsi 
Aster fukoneri (Clarke) Hutch., Baltal 

Brado-aal, r„y!ei (DC.) Wend.. Khardung-Diski,. Bodkharba, Sank, 
Breen arvtmis (L.) Less,. Drass 

Calendula officinalis L. Drass (escape) 

Carduus ed/betgii Red,, f., Leh-Nabra (Jancher) 

Chrysanthemum gnffithii Clarke, Drass 

C. ™v/« (Kar. and Kir.) B. Fedtscl.., Bodfcharbu 
Coustma thomsonii Clarke, Drass 

Crepis flexuosa (DC.) Bth. and Hk. f., Fotu la 

. OTO (L.) Babe, Sip. bm (Vis.) Tlidi c.s Babe., Sonamarg 
Doromcitm roylei DC,, Sarbal ® 

Echinops cornigerus DC., Leh-Nubra 

Erigevon alpinus L, Bodkharbu 

E. multwaulis Wall, ex DC., Drass 

E. muhiradiatus Bth., Drass, Zoji la 

Gnaphalium ste^vartii Clarke, Meenamarg 

C. thomsohi, Hk, f., Drass, Khardungla-S. Pullu 
Jiteracium umbellatum L„ Drass 

H. viilgatum Fries, Drass 

Inula obtusifolia Lerner, Drass, Kargil 

/. rhtocephala var. rhizocephaloides (Clarke) Kit. Dras.s 

I. wyleana Clarke, Sonamarg 

Jm,,ea ce,a,ocnrpa (Dene,) Btl,„ Balral, Ups),i, Drass 
Koelpmta lineans Pallas, Drass 

Lactuca hastate Hk. f., Bodkharbu 
L. lessertiana ssp. lyrata Stebb., Sanku 
L. longifolia DC., Drass 
L. orientalis (Boiss.) Boiss., Kargil 

L. manca var, tibeUca Hk, f„ Kbalsi, Leh-Nabra 
L. imdulata Ledeb., Bodkharbu 

aontopodium teomopodlmm (DC,) Hand, IHazz Sanku 

trZrr ! Kbardu„g,a.S,-P„t“ 

rtens htetaewtdes L. Drass, Karoil 

Sassurea eandollear.a (Wall, ex DC) Clarke Sarbal 

• gnaphalotdes (Royle) Schm. Khardung-Diskit 

• acea (Klotzsch) Clarke, Bodkharbu 
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264. S stoUckzai Clarke, Diskit 

265. S', lappo (Dene.) Sch. Sonamarg 

266 Scrozouera divericata Hk. f, Brass, BodkharDu 

267. Senecio chrysanthemoides DC., Brass. Meenamarg 

268. S. desfontanei Druce, Khalsi, Leh 

269. S. duhius Ledeb. Khalsi, Bodkharbu 

270. S. jtuquemoniiamis (Dene) Bth. ex Hk. f- ^ ta 

271. S. kroschenninikovii Schischkin Khalsi, Diskit 
111. Asper (L.) Hill, Diskit 

273. Sonchits brachyotus DC. Khalsi 

274. S. oleracetis L., Leh 

275. Tamcetum artemisioides Sch. Kargil, Leh 

276. T. tlbeticum H. and T. ex Clarke, Khaid ingla 

277. T. lomentosum DC. Parakchak, Leh-Nubra (gargata 

278. Taraxacum sp. Fotu la 

279. T. officinale Wigg., Leh-Nubra (Gargatak) 

280. Tragopogon dubius Scop. Drass 

281. Youngia tenuifolia (Willd.) Babe, and Steb. 

282. Wiildheimia glabra (Dene) Regel, Khardungla 

283. W. nivea (H. and T.) Regel, Khardungla 

Campanulaceae 

284. Campanula colorata var. tibetica H. and T. Drass 

285. Codonopsis ovnta Bth. Bodkharbu 

Dipsacaceae 

286. Mo V in a colteriana Royle, Baltal 

287. Scahiosa speciosa Royle, Sarbal 

Plunibaginaccae 

288 Acantholimon lycopodioides (Girard) Boiss. Fotul^, Drass, Khardungla. 
289*. Limonium macrorhabdos (Bois.) O. Ktzes Lamayuru 

Prinnilaceae 

, j ^ Mar himalalcd Knuth. Sarbal, Baltal, Drass 

290. Androsace aizoon var. nimaiuicu 

291. A. primuloides Duby Bodkharbu 

292* A. rotundifolia Hardw. Zojila, Bodkharbu 

293. A. villosa L. Zoji la , 

294. Primula denticulaia Sm. Gumeri, Meenamarg, Zoji 

295. P- involucrata Wall, ex Duby Meenamarg 

296. P. obtusifolia Royle, Khardungly-S, Pullu 


* 



297. P. rosea Royle Gumeri 

298. P. sibirica Jacq. Zoji la 

Gentianaceae 

299. Gentiana aquatica L. Bodkharbu 

300. G. aurea Aitch. non Linn. Sanku 

301. G, carinata Griseb. Baltal 

302. C. humilis Steven, Leh 

303. G moovcrofiiana Wall, ex G. Don Baltal 

304. G. pedunculata Royle ex G. Don Drass, Diskit (Tita) 

305. G. prosiraia Haenke Diskit 

306. G. stracheyi (Clarke) Kita. Sanku, Diskit 

307. G. venusiA Wall, ex Griseb. Sonainarg 

308. Lomentogonium carinthiacum (Wulf) A. Br. Zoji la 

309. Swertia spedosa D. Don Drass 

310. S. tetragona (Edgew.) Clarke Drass 

311. S. iliomsoiiii Clarke Sankoo 

Polemoniaceae 

« 

312. Polcmomutn coci’uleuni L. Sonamarg 

Boraginaceae 

313. Amhusa ovata Lehm. Sonamarg, Leh 

314. Areneha tibetam Kurz Leh (Yumbok) 

315. Cyhoglossum thomsonii (Clarke) I. M. Jones Meenamarg 

316. C. ghchidiatum Wall, ex Benth. Leh 

317. C. Janceolatum Forsk. Diskit 

318. H^ckelia stewartii I. M. Jones Sonamarg-Baltal 

319. Lindelfia longfflora (Bth.) Baill Drass 

320. L. anchusoides (Lindl.) Lehm. Khardungla-N. Pullu 

321. Omsoma hispidum Wall, ex DC. Drass, Zoji la, Gumeri 

Convolvulaceae 

322. Convolvulus arvemis L. Drass-Leh-Nubra 

Cuscutaceae 

323. Cuscuta capiiata Roxb. Drass 

324. C. europara var. indica En. Diskit (Sandythapa) 

325. C. planiflora Tenore Drass, Bodkharbu 

Solanaceae 

326. Hyoscymus niger L. Sonamarg 

327. H. pussillus L. Bodkharbu 
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328. Physochlainea praealta (D. Don) Hk. f. Bodkharbu, Leh-Nubra 

329. Solanum miniatum Berh. ex Willd. Diskit 

Scrophulanaccae 

330. Euphrasia aristulata Pers., Baltal, Sonamarg 

331. E. officinalis L., Drass Diskit 

332. Laucea tibelica Hk. F. and T. Leh-Nubra 

333. Pedicularis heydi Prain Sonamarg 

334. P. albida Penn., Diskit 

335. P. longiflora Rudolph ssp. tubiformis (Kl.) Penn. Upshi 

336. P. punctata Dene. Bodkharbu 

337. P. rhinanthoides Schrenk ex Fisch. and Mey. Baltal 

338. Verbascum thapsus L. Drass 

339. Veronica biloba L. Meenamarg 

340. V. beccabunga L. Leh 

341. V. salina Schur Drass 

342. V. secunda Penn. Leh 

343. V. serpyllifolia L. Sonamarg 

Labiatae 

344. Dracoctphalum heterophyllum Bth. Khardung 

345. Elsholtzia ciliata (Thimb.) Hylander, Sonamarg 

346. Lamium amplexicaule L. Leh 

347. Leonurus cardiaca L. Sarbal 

348. Mentha longifolia (L.) Huds. Drass, Leh 

349. Nepeta coerulascens Maxim Kargil 

350. N. discolor Royle ex Bth. Khardungla-S. Pullu 

351. N. floccosa Bth. Khalsi, Fotu la, Leh 

352. N. glutinosa Bth. Bodkharbu 

353. N. leucolaena Bth. ex Hk f. Leh 

354. N. linearis Royle ex Bth. Baltal,Drass 

355. N. longibracteata Bth. Khardungla Top 

356. Organum vulgare L. Baltal 

357. Perovkskia abrotanoides Karel. Suspul. Kargil-Nubra (Iskiling) 

358. Prunella vulgaris L. Zoji la 

359. Scutellaria prostrata Jacq. ex Bth. Sarbal, Baltal 

360. Stachys tibetica vatke Bodkharbu 

361. Thymus serpyllum L. ssp. quinguecostatus (Celak) Kita. Drass 

Plantaginaceae 

362 Plantago depress^ Willd. Fotu la, Leh-Nubra 
363. P. lameolata L. Baltal, Leh- 
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364. 

365. 

366. 

367. 

368. 

369. 


Chenopodiaceae 

Chempodium album L. Leh-Nubra (Batu) 
C. botrps L. Diskit (Sahanic) 

C fo/losum (Moench.) Aschers Diskit 


C. glaucum L. 

C. hyhridum L. Leh-Nubra 
Halogeto glomeratus (M.B.) C.A. Mey. 

Amaranthaceae 


(Sahanic) 




Lamayuru, Leh-Nubra 


370. Amaranthus caudatus L. Leh 


Polygoneeae 


371. 

372. 

373. 

374. 

375. 

376. 

377. 

378. 

379. 

380. 

381. 


382. 

383. 

384. 

385. 

386. 

387. 

388. 

389. 

390. 

’ 391. 

392. 

393. 

394. 

395. 

396. 

397. 


Bilderdykia convolvulus (L.) Dumort. Drass 
Bistorta vivipara S. F. Gray Diskit 

Fagopyrum esculantum Moench. Drass, Leh (Taw) 
F. sagittatum L. Darss 

F. tanaricum (L.) Gaertn, Diskit 

F. tortuosum (L.) Gaertn. Drass, Diskit 
Oxyria digyna (L.) Hill Baltal 

Persicaria lapithifolia (L.) S.F. Gray Diskit 

P. nepalense (Meissn.) H. Gross Drass, Diskit 
P, nodosa (Pers.) Opiz Drass, Leh 

Pleuropteropymm hagei (Hk. f.) Mushi Sanku 

P. rumicifolium (Royle ex Babe.) Munshi Parakchi 
P. tortuosum (D. Don) Munshi Bodkharbu 
Polygonum affine D. Don Zoji la 
P. alpinum All. Sarbal 
P. orenastrum Boreau Leh 

aviculare L. Drass, Khardungla-S. Pullu 
cognatum Meissn. Zoji la, Khardungla-S. Pullu 
e ractatum Munshi, Sp. nov. Parackchak 
lapathifoljutn L, Drass 

P. paronychtoides C A. Mey. Drass 
P. rottboellioidts Jaub. and Spach Panikar, Leh 
viccinifolium Wall, ex Meissn. Kargil 
vivparum L. Bodkharbu 
Rheum webbianum Royle Drass 
Rumex acetosa L. Drass 

R- hastatus D. Don Sonamarg-Baltal 


P. 

P. 

P, 

P. 


P. 

P. 
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398. Rumex patieniia L. Drass 

399. R. paiiheuianus Rech. f, Panikar, Leh 

Elaeagnaceae 

400. Hippophae rhamnoides L. Bodkharbu-Leh 
Euphorbiaceae 

401. E, hispida Boiss Diskit 

402. Euphorbia kanaorica Boiss. Sarbal 

403. E, thornsomi Boiss. Drass, Meenamarg 

404. E, tihetica Boiss. Bodkharbu, Leh 

Urtlcaceae 

405. Urtica hyperborea Jacq ex VVedd. Khardungla 
Ulmaceae 

406. Ulmus pumila L. Nubra 

Juglandaceae 

407. Juglans regia L. Leh 
Malvaceae 

408. Malva syJvestris L. Leh-Nubra (Suchilii) 

409 M verticiUaia L. Leh 

J 

Salicaceae 

410. Populus euplnatica Oliv, Leh-Nubra 

411. P. nigra L. 

412. P. pamirica Kowar. Leh (Yumbok) 

413. Salix alba L. Leh-Diskit (Chama) 

414. 5. wilhelmsiawa M. B. Leh-Nubra 

415. S, denticulata N. J. Andress Baltal 

Orchidaceae 

416. Dactylorhiza halagirea (D. Don) Soo Meenamar 

417. Herminiim monochis (L.) R. Br. Diskit 

Betulaceae 

418. Betula utilis D. Don Sarbal-Zoji la 
Iridaceae 

419. Iris ensata Thunb. Bodkharbu, Leh-Nubra 
420 I- hookeriana Foster Drass 

42 l’. /. kumaonensis Wall, ex D. Don Zojila 
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Liliaceae 

422. Allium oreoprasum Schrenk Bodkharbu 

423. A. humile Kunth. Diskit 

424. A. thomsonii Baker Baltal 

425. A. stolickzii Regel, Khardung-Diskit 

426. Fritillaria roylei Hk. f. Baltal 

427. Gagea dschungarica Regel Sonamarg 

428. G. elegans Wall, ex Royle Zoji la 

429. Polygonatum gemif.ifloru n Dene. Zoji la 

430. Smilax \^agwata Dene. Zoji la 

431. Trilium govam'amim Wall, ex Royie Sonamarg-Baltai 

432. Tulipa stellata Hk. f. Sarbal 

Juncaceae 

433. Juncus articulatus L. Diskit 

434. J. buffonius S. L. Diskit 

435. J. membranaceus Royle ex D. Don Bodkharbu 

436. J. thontsonii Buehen. Drass 

Scheuchzeriaceae 

437. Triglochin maritima L. Bodkharbn 

438. T. palustfis L. Meenamarg 

Potamo getonaceae 

439. Potamogeton crispus L. Diskit 

440. P. filiformis Pers. Drass 

441. P. pectinatus L. Diskit 

442. P. perfoliatus L. Panikar 

Cyperaceae 

443. Carex diluta M. Bieb. Panikar 

444. C. nivalis Boott. Khardungla-N. Pullu. Sonamarg 

445. Eleocharis quinqueflora (Hartm.) O. Schwarz Panikar 

446. E. palustris (L) R. Br., Diskit 
Scirpus setaceous L. Drass 

Poaceae 

448. AgresUs gigantea L., Khardut\gla-N. Pullu 

449. Alopecurus arundinaceus Poir. Drass 

450. Bothriochloa ischemum (L.) Kong., Diskit 

451. Bromus oxydon Schrenk. Fodkharbu 
452 B. tectorum L, Diskit 

453. Calamogrostis turkestanica Hack. Kargil, Drass 
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454. 

455. 

456. 

457. 

458. 

459. 

460. 

461. 

462. 

463. 

464. 

465. 

466. 

467. 

468. 

469. 

470. 

471. 

472. 


C. p ig eios Roth. D isk it 
Chloris virgala Sw. Diskit 

Eragrostis pilosa (L.) P. Bcauv. Diskit Between Drass and Mataya 
Eremopoa persUa (Trin.) Roshev. Drass 
Elymus r.iiians Griseb Khardungla-N. Pullu 
Honk'inn lurkesiatncuin Nevski Spituk gumpha 


Hpici'opogoi} coiitortii.s (L.) P. Beauv. Diskit 
Lolium peiciina L. Bodkharbu, Leh 
Koelenct cristata Pers., Leh-Nubra 
Melica jacciuemontii Dene, ex Jacq. Drass, Mata)an 
Ory-Opxis Diuni'oi Stapf ex Hk. f. Diskit 

oficntuIc L. Leh“Nubra 
Poa slerilis M. Bieb. Drass 
P. cingiistifvlio L. Diskit 
P. amiliea Trautv. Khardungla-N. Pullu 
Polypogon monospeliensis (L.) Desf. Choglansar, Leh 

Seiaria lomentosa L. Diskit 

Stipci copiUata L. Leh 

S. orient all's Tring. Beyond Sonamarg 
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Apendix : Plants of Kargil-Zanskar ^ 

1 

EPPEDRACEAE 

1. Epedra gcrordiono Wall- 

RANUNCULACEAE 

2. A conit um violaceum Stapf. 

3. Delphinium cashmirianum Royle 

4. Ranunculus hirtellus Royle 

5. R. pulchellus C. A. Mey. 

6. Thalictrum minus L. 

BRASSICACEAE 

7. Descurainia sophia (L.) Webb, and Berth. 

8. Draba cashmifiana Gaud. 

9. D. tibetica Hk. f. and T. 

CARYOPHYLLACEAE 

10. Arenaria festicoides Benth. 

11. Dianthus jacquemontii Edgew. ex Hk. f. and T. 

12. Myosoton aquatkum (L) Moench 

13. Silene apetala Willd. 

GERANIACEAE 

14. Geranium pratense L. 

BALSAMNACEAE 

15. Jmpatiens brachyccntra Kar. Kir. 

PAPILIONACEAE 

16. Astragalus falconeri Bunge 

17. A. peduncularis Royle ex Bth. 

18. A. sUictus Grab, ex Bth. 

19. A. zanaskariensis Bth. ex Bunge 

20. Medicago falcatd L. 

21. M. sativa L. 

22. Melilotus officinalis (L.) Desvr. 

ROSACEAE 

23. Potentilla argyrophylla Wall, ex Lehm. 

24. P. bifurca L. 

* 

I 

4 
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25. P. ciiivisela Hk. f. 

26. P. inultifida L. 

27. Rosa webhiana Wall. 

PARNASSIACEAE 

28. Parnassid nuhicola Wall, ex Royle 

ONAGRACEAE 

29. EpUobiam laxuni Rovie 

* 

30. E. parviflorwn Schrcb. 

UMBELLIFERAE 

31. Bupulewiim thoryisotiii Clarke ex Hk. f. and T 

32. Chcetophyllum acinnwatum Lindl. ex DC. 

33. C. viUosum Wall, ex DC. 

34. Heracleum canescens Lindl. 

35. frangos pabular ia Lindl. 

.36. Trachydium roylei LidnI. 

RUBIACEAE 

37. Galium triflorum Michx. 

COM POSIT A E 

38. Anapluilis mibigena DC. 

39. A. royleana Clarke 

40. Art€?}iisia stricta Edcew. 

41. Aster fakoreri (Clarke) Hutch. 

42. Carduus edclbc gii Rech. f. 

43. ChrysantLemum artemisiaefolium Klatt. 

44. C. griffithii Clarke 

45. Erigeron alp inns L. 

46. Filago arveme L. 

47. Inula rhizocephala Clarke 

48. Lactuca lessertiana Clarke 

49. L. tntarica C. A, M. 

50. Sene do chrysanthemoides DC. 

51. Taraxa> uni cfficinole Wi^g, 

CAMPANULACEAE 

52. Campanula cashmiriana Royle 

53. Codonopsis rotundifoUa Benth. 

PRIMULACEAE 

54. Androsace sermentosa Wall, 
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GENTIANACEAE 

55. Gent'iana pedunculate Royle ex G. Don 

56. G. strachyei (Clarke) Kit 

57. G. St rid a Clarke 

58. G. terella Fries 

BORAGINACEAE 

59. Cynoglossunt wallichii G. Don 
6'\ Myosotis micrantha Wall. 

61. Parararyum thomsonii Clarke 

CUSCGTACEAE 

62. Cuscuta europaea L. 

scrophulariaceae 

63. Euphrasia officinalis L. 

64. Lam ea ribeiica Hk. f. and T. 

65. Pedicularis pectinaia Hk. f. and T. 

66 P siphonantha D. Don 

67. Scrophularia lucida L. 

68. Veronica biloba L. 

LABI AT AE 

69. Nepeta stricta Benth. 

70. Stachys tibetica Vatke 

71. Thymus serpyllum L. 

PLANTAGINACEAE 

72. Plantago tibetica Hk. f. and T. 

POLYGONACEAB 

73. Polygonum hagei Royle 

74. P. plebejum Br. 

75. P. vivibanim L. 

EL'PHORBIACEAE 

76 Euphorbia emodi Hk. f. 

77. £. thomsonii Boiss. 

IRfDACEAE 

78. Iris ensata Thuiib. 

LILIACEAB 

79. y4Uiuin thomsonii Baker 
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Jl'NCACEAE 

80 . Juncus urtL ulatus L 

CVPERACEAE 

81. Carex mauhenicr.a Boon 

82. C. t^'j/ltchiana Clarke 

rOAC E AE 

Pfnni,eiuni urienlote L. 
84. Siipsi sihirica Lamk. 


’'Thank* 


are due to Dr. U. Hhar for 


supplying this list. 
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Appendix (to Introduction) Statistical information on Ladakh: 1979-1980. 
I. Area and its classification (ha), 1978-79. 


1 . 


2 . 


3. 



A. 


5 


6 . 

7. 

8 . 


Total area according to village 
Forests 

Not available for cultivation. 

(a) land under non-agricultural use 

(b) barren and unculturable land 

I'nculturable land excld. fallowland 


permanent pastures and other grazing land 
land under misc. crops and groves, not meld. ii 

culturable wasteland 


fallow 


(a) 

(b) 

(c) 

Fallow lands 

(a) fallow other than current 

(b) current fallow 

Net area sown 
Total area cropped 
Area soNMi more 

IF Area sown under different crops (ha), 1978-79. 



once 


Food grains 
Rice, maize 
Wheat 

Other crops and millets 

Pulses 

Grim 

III. Crop Calendar 

Wheat and barley 

sowing 


March April 


Small millets 


harvesting 
peak market 

sowing 
harvesting 
peak market. 




Oct -Nov. 

April-May 
August-Sept 
Oct .-Nov. 


IV. Livestock 


Cattle 


» « * 


Lch 

16,032 

X 


Dist. Ladakh 

Dist.Kargil 

... 43,465 

19,086 

nil 

64 

... 26,412 

5306 

1541 

1144 

... 24,871 

4162 

nil 

nil 

/n... 2729 

374 

4370 

4686 

99 

59 

315 

38 

9,367 

8,559 

9,561 

10,228 

194 

1,669 

7,937 

7,168 

nil 

nil 

... 2,430 

\,A1\ 

826 

5.997 

455 

nil 

... 4,426 

•> 

* 


Kargil 

13,484 

6,405 


same 

Aiigust-Oct. 

same 


Anri! Amuist 

I 

AlilZUS,. Oct. 
same 



1,37 


., 88 
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Sheep 

Goats 

m * 

iiorses and ponies 
Others 

* * 

*Zoo and Zanioa, 

Total 

• « 

V. Poultry 

VI Livestock farms units 

Sheep breeding farms 
Goat and sheep centres 
L. D. C. centres 
Veterinary (a) hospitals 

(b) subunits 

VII. Wood production (kg) 

VIII. Number of electric Installations 

installed capacity (kvv) 

no. of viHages/tov»ns electrified! 

IX. Roads (km) 

surfaced 

unsurfaced 

X. Educational institutions 

Makhtabs and pathshalas 
Schools 

primary 

middle 

high 

higher secondary 
Dist Education Instt, 

XI. Health Facilities 

Hospitals 

Primary health centres 
Allopathic dispensaries 
Medical aid centres 
sub-centres 


66,558 

45,077 

1,177 

103,905 

36,905 

6,170 

4.333 

1,177 

1,071 

61.521 

5.314 

930 

2,771 

212,(563 

103,578 

14,352 

6,016 

8,898 

270 

1974-75 

1979-80 

* * • 

1 

1 

« « * 

10 

12 

• • ft 

13 

19 

* > • 

3 

4 


1 

1 

• • ■ 

435 

1,553 (1978- 


292 

484.1 

• * m 

Dist. Ladakh 

12 

33 

Dist. Kargil 

1974-75/79-80 

n. a./269.50 
n. a./ 17.50 
n. a./252. 

1974-75/79-80 

463,15/341.25 
122.15/ 59.00 
341/28.25 

Ladakh 

Kargii 

t • • 

11 

10 

« * « 

143 

130 


24 

32 

* • « 

* * ■ 

16 

nil 

15 

1 

I 

• * • 

1 

2 

* • • 

3 

4 

* « • 

9 

I "> 

* m.* 

• • * 

35 

29 

ft * « 

6 

6 
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T. B. Hospiials 
Family welfare centres 
Leprosy centres 
Mobile uniis 
Amchie centres 

XTI. Public Health 

No. of towns,'villages with drinking 
water facilities 

Population benefitted (in ooo) 

XlII Foreign tourists (numbers, 1977) 


2 

1 





16 

13.43 


1976 7,984 4,325 (*1057) 

1980 12,C65 10,544 (*2210) 

* from West Germany who represent the maximum of any single country 
XIV. Quantity of fire wood distributed ( qtl) in dist. Kargil (data rom 
not available) 


1975- 76 ••• 1,695 

1976- 77 ... 2,477 

1977- 78 ... 2.619 

1978- 79 ... 2,593 

1979- 80 ... 3.808 


4,566 eft of timberwere distributed 
in 1979-80. 


Source : Govt of Jammu and Kashmir Statistical Handbook. 

Dists. Kargil and Leh. Directorate of Evaluation and Statistics. Planning 
and Development Department Srinagar. 
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FOREWORD 


The present strategy of research in science technr.i<»v ^ • r j .. 

, . , . . .. . ai-iciice, lecnnoigy and development in Ladakh 

is aimed at raising the socioeconomic status of Ladakh anH j 

, . .. . 11 . ‘ioaKn ana make it more productive 

Without harming ,IS natural beauty and the ancient culture. The researches thus have 
tota interdiscp maty and integrated. The present publication brought out by the Ladakh 

Laboratory of this University is such an attempt. 

Explorations with a view to determine anH nfii.aro i . . . . 

J , ciciiiiine ana utilize natural raw materials, mineral 

resour^s and sdar and geothermal energy have to be a regular feature of planning 

m Ladakh; and Kashmir University is bound to make a sizeable contribution in this 
direction. 


I hope the Ladakh Laboratory under supervision of Prof P 
to bring out such reports in future to highlight the contributions 
in eco-and socio-cultural development of Ladakh 


Kachroo will continue 
made by the University 


Srinagar, 

July 12, 1982. 


Prof. Wahid-u-din Malik 
Vice Chancellor 


PREFACE 


The Ladakh region is characterised by unique features : the climate, topography, 
the ve^^etation and the social and cultural conditions arc considerably different from those 
of Kashmir valley and other parts of India j yet the region in itself presents further 
diversity represented by the various administrative tracts such as Kargil, Zanskar, Leh, 
Nubra and Chanathans The ancient trade routes between Central Asia and India passed 

through Ladakh and inspite of this the region has maintained ♦ 

antiquity to a remarkable degree. 

The ancient culture of Ladakh has not been modified much by external influences, 

though in recent years it has caught attention of the foreign as w'cU as local tourists. 

People of Ladakh have their own system of medicine and good deal of this knowledge 
has been passed from generation to generation by word of mouth. There is every danger 
that the influx of tourists and other external influences may gradually destory this form 
of knowledge and it may be lost for ever. 

The physical facilities are poor yet. Ladakh is rich in wild life and minerals, and 
the germ plasm of hitherto untapped medicinal, ornamental and fodder plants. It poses a 
challenge to scientists in developing its agriculture, forestry and energy resources. In view of 
these potentialities past neglect and rich social and cultural heritage of Ladakh we embarked 
upon multidisciplinary studies with a view to assist speedy development of this region. 
The first exploratory visit was made last year by Professor Reayat Khan the Visiting Professor 
in Botany and the Centre of Research for Development, and the results of this survey 
provided impetus for the present exploration in which departments of Botany, CORD, 

Geography and History collaborated. 

Simultaneously need was felt to establish a Ladakh Cell in the University with the 
following objectives : 

1. Survey and study of the natural resources (raw materials) and preserve the germ 
plasm suitably through field and laboratory studies. 

2. Studies in extinct flora and its bearing on the migration, distribution and mtroduc- 
tion of plants. 

3. Ethnobotanical studies with main emphasis on history of medicinal plants, drugs 
of plant and animal origin, in health and disease. 

4. Introduction into cultivation of useful or rare wild plants of the area. 

5. Conservation and planned utilization of wild species being subjected to ruthless 

exploitation. 

6. History and development of science since earliest times and influences by Budhism, 
Islam and Christianity. 

|ii) 




ajrSjTture! planl/folk lore, culture, general 

* Itks‘Z Udlkh ("O'* and in future) on all aspects oflife and 

no ks Ladakh scattered in records,travellogues/books,tjournals/ete, 

as the Govrlent as well 

various groups and lam glar hrhas'Dre°"™d”h ''^l ** '''' 

ram giao he has prepared this short report with care 

Should irdL: ?hr‘pii:::“ 

the social ecosystem. ’ landscape, the environment of the area and 

and sentimlZl eurrenn'nd'^ cZt cur?ents‘''trr "" Psyaholasiaal 

from the ordinary foreign JL a ClmZ 'of L 
scholars in languages, arts, philosophy, religion and social sei 

several years. They come witS f c 1Z * ” 

resource. Our own attitude towards thZZ?arlnrlt"‘’\^".-'’''f”V"' 

Ladakh is, therefore, eoin<y to be nfimm^ . • -dk ^ activities of the people of 
with them. They are our own kith Mature of our relationship 

of obvious importance Our aim th / compatriots, living in an area 

books on Ladakh but to ttZo TIT';, " "°V“Pi>P=^ 

but to try to establish social and emotional rapport with the peopL 


Foreword to First Edition 


Prof. RAIS AHMED 
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1. INTRODUCTION 


K . possesses unique features and is the largest district in the country. Situated 

oil and occupying an 

the area usurped by China ), the district is mountainous, 
Ih f tree ess tract, 3,636 to 5,455 m. a. s. 1., and the general aspect is 

^ extreme arren topography. The annual average precipitation varies between 
mm e and 650 mm (Drass). The temperature in summer is as high as 30°C and 

cold h'h'^ ■ ^ winter. The climate is cold arid, in winter approaching arctic 

old. The habitation is concentrated along the headwaters of the important rivers. 

f 1 • ^ leading centre of Budhist culture, Ladakh sulfers from many 

natural impediments. A fraction of the land (0.3 % of the total geographical area) 
is available for cultivation; there is no real forest and the vast area is just a cold 
an land. Besides Budhists and Muslims, a small minority of Hindus, Sikhs, and 

and J ”i, Communities differ by sex ratio, being low in Muslims 

and generally high in Budhists. 


Some “physical” data (1971 Census) about Ladakh are summarized below. 


Area: 95.876.9 km^ (total area of J & K State; 2,22,236.0 km") 

Population: 105,291 : male, 53,315; female, 51,976., rural, 97,382; 
Occupied residential houses : 21,253 

Numbers of households : 

Houseless population ; 99 


urban 7,909. 


22,085. 


Growth rate : 1901-11. 4-12.45 

1911-21. 4" 1.31 (lowest) 
1921-31. 4- 4.78 
1931-41. -I- 5.33 


1941-51. + 8.30 
1951-61. -f 7.66 
1961-71 4-18.77 


Sex ratio (females/1,000 males) : 975 : rural, 985; urban, 856. 
Literacy (%ge) : total, 14.40; male, 25.15; female, 3.42. 


Break-up of workers 

Total workers 
Cultivators 

Agricultural labourers 
In livestock, forestry, etc 
Mining and quarrying 


Male 

Female 

30,879 

15,198 

22,876 

12,906 

808 

568 

1 i006 

835 

24 

1 


Total 

46,077 

35,782 

1,376 

1,841 

25 


2 


Household industty 

Other than above 

Construction 

Trade and commerce 

Transport, communication etc. 

Other services 

Total Non-workers 

Students 

Household duties 
Dependents, infants 
Retired or independent means 
Beggars, vagrants 

(’•'proportion per thousand non workers) 


387 

430 

817 

108 

24 

132 

538 

128 

686 

481 

9 

490 

349 

46 

395 

4,282 

251 

4,533 

22,438 

36,778 

59,214 

249 

39 

119 

74 

527 

356* 

642 

429 

509* 

27 

1 

10* 

8 

4 

6 


Land (in acres) 

Total cultivated- 41,889 (94% irrigated) 

Total culturable waste- 26,592 (19%) 

Not available for cultivation- 71,351 (51%) 

Three principal mountain feeders of the Indus and the rivers Singgechu and Shayok 
form the river systems. There are six principal lakes, four i saltish and two fresh 
water. A couple of hot springs also occur. 


There are hardly any modern communication routes. Leh is connected with Srina^^ar 
by a metalled road. But within the urban sector the total tarred road mileage is 17 
kms, 16 of this in Leh itself. 30 villages have a pukka and 37 kutcha roads. Just one 
village boasts of a telegraph office, though 43 have a post office each. Telephone 


facilities are available at Leh and Kargil only. There is hardly any drainage, but Kuicha 
drains lead to a few cesspools in Leh and Kargil. Facilities of healthy drinking water 
save a few in Leh, do not exist. None of the villages have a well or a tap, main 
supply being spring/stream/ river. However, electricity is available in Leh and Kargil. 
Medical facilities are only available in the two principal towns of Leh and Kaigil. The 
number of schools/1000 population is roughly 1.14. All essential commodities come from 


Srinagar. The chief exports are apricots, carums, wool aiiJ pashinina yarn. The staple 
food is the millets (^ram) and malaria (I doubt it !) and s nail pox are olicn rampant. 


From point of view of general vegetation Ladakh does not have a natural forest 
excepting for what accounts for a ‘forest' along river banks and on moist alluvium such 
as in Nubra valley, Kargil, Pugga valley and in Chsmenthang. Hippophae and Myricaria 

and the wild rose are important shrubs and the trees, the cultivated poplars and willo^vs. 


Of the number of tested medicinal , i • i 

Phvcnrhlahm nrnpltn P / I Which occur scattered may be mentioned 

j o,m„,a i„spZ',“ 'ZTZZZt T’’ 

y^umm ra/i’/and Saiissiireci lappa. 

A number ot woodv shnihQ nuz-i + 

. , . y JUds and trees are confined to the beds and hanks of 

depend on these foe fodder, fne, „!d f 

Fortunately the Forest Deparnem r ' 

plantation programme since 1956 on sloping ar launched a 

and marshy areas. Willow and poplar cuSs h T 

programmes. The number of cuff i extensively used in plantation 

depending upon the funds available TthrOepar^rnt ‘'7”" "T 

35-60. An unfortunate aspect of ni. t *• • percentage is about 

present natural stoeks of such plaMs T"Z f 

have also been recon,mendatL ra nrv vT ' "I ““‘"S' There 

of a series of arborem on • • ^ ^ estabiishment 

no action appears to have be^'rkenTfaT''' 

in lofty tablelandr'-The iWW "soar Z’ "’a 

ioleresting animal c„"de"ed boTh a h-" h'"' An 

and Mark!,or are endangered species The\ad kh"" T 

eagle, kite, ravl ho:^, wrerri^'-M""^''"'- 

the wild life In fac' > ’ Soose etc. There is no authentic surveyor 

Directorate of Wild Life'haTo" T”’' '“'""y ('») when the 

L„e has opened two skeleton offices, one each in Ka.-gil and Leh. 

J & K wte'i-Ls'Ltr\a”e's"mer''enr‘‘ "" '•■■'Moratory (CSIR) and 

rock is limestone; gypsum and sul^r h "® T^' prc.dent 

»« gold, lead, iron borax sodrlnd “““"“We. Other minerals k .own 

, lull, uurax, soda and magnesium. 

real 

leiT.arkably by Wadia. ' geology has been illustrated 
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2. ETHNOBOTANY AND SOCIAL FABRIC 

Plants in relation to the life of the people 

Cultivation of food plants. Varieties specially adapted to the peculiar conditions 
prevailing in the land are cultivated for food, beverage, fodder, fuel, building material, 
etc. In addition, a large number of wild plants are used as food, for preparation of 
“chhang”, as fodder, fuel and medicines. Some exotic varieties have also been introduced 

successfully. 

The cultivated cereals include several varieties of barley and wheat which are the 
most important. Buckwheat, Fagopyrum (bro or trumba*), millet (cheecha) and Amaranthus 
(gunhar) also grow. Maize, introduced, is not common. Barley has several varieties, e.g., 
“naked” barley (nas), and “covered” barley (swah). The Tibetan or awnless barley (gnm) 
is used specially for preparing the local beer (chhang) and for making sattu w ic 

is a very useful and convenient food used in a variety of ways. An awnless y 

of wheat called “torir’ is also grown. 

Among the vegetables, potato, tomato, brinjal, carrots, radish, turnips, cabbage, 
cauliflower, knol-kohl, mustard, Chinese wongbook, spinach, khanyari sag, lettuce, > 
wild pea, onion, garlic, etc., are being cultivated extensively specially in the In 
valley and the Shyock and Nubra valleys. Some of these are recent introductions. 
Some of these growing in and around Leh are specially noteworthy for their 

extraordinarily vigorous growth and the gigantic size they attain, e.g., tomato ^ 

private farm may weigh upto 200 gm while the Field Research Laboratory 
of the Ministry of Defence in Leh claims to have obtained fruits weighing upto 

600 gm; a single turnip or knol kohl may weigh upto 2 kg; a single radish may 
weigh upto 14 kg, a cabbage or cauliflower 10 to 16 kg and a pumpkin 
40 kg. The figures given by the FRL are usually higher than those from the private 
farms, since they provide better inputs. The maximum size and weight of the vegetable 

is attained towards the end of October. 

The seeds of the vegetables showing extraordinary performance in Leh are not of 
any special genetic variety and are obtained from usual sources in Srinagar. The seed 
of radish in the olden days was obtained from Lhasa. If the seed obtained from 
vegetables exhibiting extraordinary performance in Leh is sown in Srinagar, it does not 
give similar results. Therefore, causes of this extraordinary growth need investigation 
so that similar results may be obtained in other parts of the country. A multidisciplinary 

approach would be desireable. 

Some interesting cultural practices are observed in Leh. In the Government Agriculture 
Farm, some vegetables particulary tomatoes are grown in rectangular pits about 60 cms 


♦Local names are given in parenthesis 
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deep. In a private farm the ve^etablp KpHc 

/ 1 * vc^eiaoie beds were covered with black polythene sheets 

and the plants were growing through the holes in th. d. * • ^^ 

LI u .4 . ® notes in the sheet tn regular nrows -The 

,ble bed was covered wth nnivfV.a„.> „l-.. , . fan. ine 
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of 


Id 
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* LI L .4 , ° ^ne sneet in regular drows .The 

vegetable bed was covered with polythene shi^Pt w * i • fa n • me 

lOcm in diameter were o,. i„ ,J t " before transplanting. Circular holes about 
10 cm diameter were cot m the sheet at suitable distance in .regular- n>v« and the 

*• . ^ in the sheet.r aifviantnffps 

were mentioned: prevention of loss nf cmi r.,,.-* ■ mrae. aowaniages 

L L . ^ moisture, prevention of weed ^bWth and 

nrovisicn of warmth bv thp hI 5 .p^ c,..r.s„„ „l-. . • . . ana 


• • r 11 , ivufiotun^, pxcvennon or wocu ^irbWtK anH 

provision of warmth by the black surface absorbing heat of the sun to the l 7 T 

quicker maturing, specially of the fruit in plants like tomato inH h • '•'V'’?;- 

the vegetables are stored in deep pits covered with tw’ / ‘’l!"J.al'vDuri.ng winter 

etc., and then overlaid with a lav^r straw. 


etc., and then overlaid with a layer of earth Or tb u, ’• 

underground rooms and basements in houses as outside t 

below-40° C. A radish or cabbaee of Hr.. ^"""P^ratures are top low, usually 


below-40° C. A radish or cabbage of . ^te"tperatures are top low, usually 

by a whole family; thus, slices cut from the 've"eTabks 7n'stT'' T ‘‘T 

Storage and cooked as 


and when desired. 


Varieties of apricot, apples and walnut fiourich in r on uu • ' 

valley as well as the Shyock and Nubra vallev, h A ^ ^ 

including Kargil. Two varieties of apricot are specially 

also .he source of oil, which is 2eT T " 

-he growth Of heallhv lob h r 'o' 'pr'bmoie 


the growth Of healthy loria hair Tn’rb u is said to’ prbmpfe 

nalion i„ small lamps i ir,Tf woVhm.T^ “ 

and the people who use it are reoorted t h regions apricot is almost, st^^lenfj^'d! 
freedom from cancer. " characterized by good health, longeviy .^k' 

Among ihe apple varieties are amongol fcushu” (kushu meatii. tip 


* 


kushu”. The latter is small but very sweet an his T f 

Food ^ ^ pleasant fragrant Havdpt 


. /’an’d^ “tha 

n ^ t *. i A 
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nu.ri,io:^rtd::.ert“;:^r^^^^^^^^ 

constitute an important part of diet R.itw .v _ l. .. P'"® “^ts specially , butter 


constitute an important part of diet R..t 4 • u products specially , butter 

is specially rich in vitamiL. There is a goo^ ^ T ‘^'7 

or “gurgnr cha” which mav 1‘L ...r' oup of. ,ea 


or "gurgur eha” which may be served whh . \ “P 

wants more of it specially if ,he tea T, -T for .riy on;^ who 

biscuits and bread, prepared in a variety of shape^and '’rpad. .Homerija'de 

oS - --v - no." aughne 1n:Sf 

...: .2 »*! 




V‘ 


6 


variety of forms, very often noodles or macaroni. The ^vhole thing is cooked 

together in one vessel and served; or the noodles may be steamed 

served in a dish to which vegetables with meat and soup are added. An _ 

a meal or snack is “momo”, This consists of meat or minced meat wrapp 

layer of unbaked chapati like preparation of flour, triangular in shape. It just 

steamed and not fried. Ladakhis avoid red chillies. 

An Important and a very convenient food is -pay" or “sattu" usually made 

from •‘grim-.'^the Tibetan awnless barley, roasted and powdered. It is very useful 
irom grim • u tn carrv one’s own food with him or when one 

is very busy and has no time for cooking. The “pay" is ready-to-eat food, and may 
be iln simply with water, salt and butter is added to 

any other time as a ig makes a delicious 

Info lumps and then taken. With milk, curd or lassi , p y „„p.5,rnni 

and nutritious dish. Sometimes it is used as a substitute for rice, chapa i , 
or noodles with a dish of vegetables or meat. 

A Ladakhi kitchen is remarkable for neatness and cleanliness. It is situated in 
a large and spacious room so that it serves both as a kitchen and the dming room 
The cooking utensils, the crockery, etc, are neatly and systematically arranged on shelves. 
The Ladakhi lire place for cooking, the stove or “chulha” is metallic and scientifically 
constructed and helps to keep the kitchen clean. In winter, people sit around 
relax and talk. 

Btfcragefl 

Beverages include tea (cha) and “chhang", a locally prepared beer. In ^ 
tea was obtained from Central Asia and Tibet. It now comes rom ep , 
and Darjeeling. The real Lhasa tea or Yarkandi tea is 

to come compressed in the form of bricks and was called jetik or pak uk , 

or compressed as hemispheres or cones and ealled ‘eharil . T e c an a 
shops now carries a label iSdicating that it has come from Nepal. The tea after preparat 

called “gurgur cha". The tea is specially prepared. The leaf is boiled and 'h' 
put into a long cylindrical vessel known as “gurgur . It is nearly one 
Ld Idem in diameter. Salt and butter are added and the mixture is then thorou^J 
churned by means of the churning rod in “gurgur so that the bu er ge s _ „ 

Sometimes soda also is added. When served, the tea has a creamy co oun The SU^S 
■Vessel used to come in ancient days from Tibet and was highly pr.red. It w^ 
from bamboo strips placed together skillfully and artistically. 
from poplar wood by boring a hole into a long cylindrical piece of g 
The finished vessel is tastefully decorated on the outside by mean ^ 
metalhc bands. The top of the churning rod is also artistically ornamented. 
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. . . *• ^ ,., ^nereis a chhang gali , where men and women sell chhang 

J°i, r^i '=“'“8 “>>'« “ pill 

leaves or young twigs of the local Artomi.in .icrv / preparation, 

“hurche” “ohanhs nvalnn” q j • ^ important part. The burnak, 

burche . phaphs nyalpa are ground into flour which is made into a paste with water 

, , . ^ ingredients, such as a few pieces of Delphinium 

. , . /. , flow before making tablets. The leaves and 

soft twigs of burnak are placed in a laver nn i *1. j 

in a room that is warm and dark. Tablets made from flour and other iLredienrare 
spread over the twigs in a layer and covered with another layer of ••bnrntk” This h 
mm IS covered with woollen cloth. The whole arrangement is then left uTdfstnr™; !„ 

is ouicto ALrThe‘‘““‘‘!l"® ""P'rature. During summer the process 

IS gutcker. After the period is over, the upper woollen cloth and the upper layer o 

used when reauiri^H Fnr T ^ tb®'® we stored to be 

is boilerf el P''®P^*'Wion of chhang, grim or the awnless Tibetan barley 

is boiled and then spread over a cloth in a warm place. ^ 

The w^hT^Th^ boiled grim and mixed thoroughly 

hole thing is placed m a bag and kept pressed. After some time the boiled 

grains begin to “smell”, an indication that the desired process is taking place They 

arc then pn, ,nt„ . pitcher covered with a lid for a few days. Water fs added 

and the drink is ready after another three or four days. All the starch in the boiled 

gmns IS not converted into chhang, therefor, the grains are recovered and used for 

av from sample to sample; thus the taste ma, «ty from sweet to sour tL chh f 

dose may ereite and cause deWoureondlf^" 

Fodder ^ 

Med/cago sativa has proved- to L a .good source of fodder and is b^ing 

to bTev yarkandi) has been introduced and seuns 

fodder f Being perennial in habit, the plants can continue to nrovide 

f riri years after they have been established successfully Th“ oroblem r>f 

fodder IS specially serious for Changthang area, where conditions for' growth of . 

are more harsher than in other parts of Ladakh. Local wild plants, Lrefore, deserve 
serious stu y as potential fodders because of their adaptadility to the prevailing 

environmental conditions. prevailing 

Medicago fakata (buksuk) grows wild and flourishes without irrigation Although 
no. as palatable as -ol” or -yarkandi ol”, yet i, should be studiedTd Coved 
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Another wild plant, Prangos pabularia, growing around Dras is also ^ 

fodder for goat and sheep in Dras and neighbouring areas, n parts o en 
and the U. S. S. R., hay made from this plant is highly valued as catt ® • 

highly nutritive and has the reputation of keeping the animal warm during the severe 
cold weather. The fodder, dried and stored, is used throughout the winter when other 
fodder is not available. This plant also needs to be thoroughly investigated and 

introduced into cultivation so that it is saved from extinction because it is being exp oi e 

ruthlessly due to its great medicinal properties. An edible wild mushroom grows on 
its root. Other wild plants used as fodder under difficult conditions are Caragana pygmea, 
Myricaria germanka, Hippophae rhamnoides and Urtica, etc. Caragana pygj^^^ is pro g 
and can be developed and improved specially for use as high altitude fodder because i 
grows wild up to an altitude of 5,000 m or even higher. It flourishes extensively on sandy 
stretches in Rupshu and also acts as a sand binder. Trigonella, Heracleum, Sahx and 

wild grasses are among other plants that have the potential of being developed and 

utilized as fodder plants. 


Fuel 

Leh town gets kerosene oil and coal from outside but other parts of the Indus 
valley, Nubra valley and Changthang have to depend upon whatever nature ■ provides. 
Cowdung is used as fuel wherever available although its use as farmyard manure is 
obviously more profitable. A large number of wild plants are used as ue u 

there are large areas where growth of plants is stunted and fuel is ^ 

Chanthang only stunted bushes of plants like Caragana, Artemisia, -Euroua or 
grow sparsely. These bushes and evem’ their roots are dug up for use as le. y 

along streams at lower altitudes do ’Shi^ like Myricaria, Tamarix, and 
and flourish; and also IfeoWs’ better growth. At high ^ ™ J 

streams bushes do not attaih good- growth'• or do not grow at all and « 8 

simply becomes marshy or swampy, often ■ brokfcn ’up into distinct dome shaped bffiges 

covered with grasses and leguminous herbs Whicff Temam low, forming a sor ° _ . 

over which the pashmina goats and yaks gra^. Caragana and ® s tnn m 

seem to .'be the only bushy species that grow a't 'high altitude upto , or , 
although they are highly stunted. In the Nubra valley the common source , 

specially in winter, is Hippophae which grows anywhere and being spiny is g 
hedge along boundaries of fields. Some very useful plants o great me ici 
Ephedra are being used as fuel in many parts. Species of Berber,s, unipe u ’ 

Salix, and Ulmus are among other plants that are used as fuel, o ar, wi ^ 

has provided adequate' fuel biit this may not continue to be the case m the ^ ^ 

after 20 years since while the population and its requirements of fuel are J 

the natural vegetation that provides fuel at present is shrinking. This ca s or ^ 

of a quick policy for the conservation and expansion of the natural ue re 
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Building material 

' The tent i/madr*rom°t'wck'*'V''°"*'’^** “ nomadic life. 

sheep. I. may be quite comm;diouwbour m" Zg a°„'f "1 s'™" f ^ 

vlny?: '''*'■ " '» “"»» a t si; The“size z 

va^r according to requirements. On either side of the tent .stands 7 i 

Its top a bunch of long black vak ha.v ib • ^ ^ ^ ^ carrying at 

is an extremely useful animal in the life of thl auspicious because yak 

have walls made of stones nlarf.r^ angpas. The houses in settled villages 

with mud. Unbaked mud briL are also usTd" kept in place 

The roof of the house is of large size about 30X15X15 cm. 

known as “yulath” and “veroa” a *•" er obtained from poplars. Two local species 

is more shapely and the latL proL^rT" ^ probably P. mgro 

for a span of 6-7m withont r. ^ ^ is stronger. Yerpa can be used 

beams and placed across on th^ walls are used as 

of slender poles placed at rioht beams is placed a layer 

layer and then a tyer ofelrth T 7 7 " ^^e lower 

low, no special protection from rain^i^^ compact. Since rainfall is 

a layer of dry twigs. Doors and .1’'^^''' ^1^® ’’oof and walls are covered with 

coiiditicus. But the new houses in Uha^Tthre rpl™"‘ 

Modern building materiaTand “q^ menTT b'"'''““' '* 

Hospital, the Leh Hotel and som^ ^ u , ^ ® “"Ported from Srinagar. The Leh 

«otei and some new hotels are quite ‘modern’. 

other buildings. For^nflking \rgrs'" of gomphas and mosques as in 

pillars made of cylindrical poplaf lo T^h supported on vertical 

are also made from poplar CT aS^Il T„ .b"'"”'’ " 

Waala in ‘'’e building. 

for the buddhists!" The'coClon “ramTa”''rf“Tddh“' a'S"i"oance 

Cs'^:./; 7;=“ “X7The'",e:j^ ’'.r"™" 

lotus flower (padme), the “jewel” reffarrinc be. xn u -I the 

Padmasana”, the posture in ihich he 1 of en a"<l the lotus to the 

•uantra is seen written everywhere on the prt; ITT ““i'ation. This 

louses etc. The prayer flag often indicates a huddt r Soorphas, and common buddhist 
jntain passe, the prayer flags b at; /mant a L f * ” Ws" 

* - from Piled up stone, -isIan^Tl^^^ 
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wheels, carved on large rocks or on innumerable stone slabs covering the top of a 
cyclindrical “mani” or the common “mani” walls which may vary in length from a few 
meters to half a kilometer or even more. 

I 

Inside the gomphas, small lamps usually metallic, are lit for illumination specially 
near the image of Buddha, using butter, “ghee” or apricot seed oil. A variety of plant 
material is used for burning as incense. Often incense is a mixture of plant parts or 
plant products or both from several species. In Ladakh, twigs from Jimiperus species, 
twigs or pieces of wood from deodar ( Cedrus deodara), the floweres and shoot of 
“palu” (WaldheUma) and “balchhar” etc are mixed together and burnt as incense 

specially during worship. 

The “prasad” is prepared from “sattu” made from “grim” butter and sugar or 
jaggery. It is made into a dome shaped mass painted red with a dye obtained from 
species of Onosma (demok or ratanjyot). The root contains the red dye. These are 
washed in warm water to clean them and then placed in warm, melted butter, ghee 
or apricot seed oil. The dye is fat soluble and comes out readily. 


The prayers on the prayer flags are printed with the help of woodcuts known 
as “genzenchema” which are usually in the form of rectangular boards made from 

walnut wood (Juglans regia) or from “shisham” (Dalbergia sissoo). A ‘ genzenchema , 
half a metre wide and |th metre long may cost from Rs. 300 to 500. The woodcuts 
are also prepared in other shapes for special purposes. 

A piece of cotton netting in the form of a scarf about a meter long and one 
fourth of a meter in width, known as “khatak” has a special place in the life of 
ladakhis as an offering at the time of w'orship, or to the lama of a gompha or any 
holy person by the devotees and the faithful visiting a sacred place. In the gompha, 
the khatak' is offered to the lama who places it at the feet of the image of Buddha. 
It takes the place of the offering of flowers, incense etc, or may be in addition to 
these. When offered to a lama personally, he gives in return another khatak to the 
devotee who cherishes it as a memento or souvenir embodying the blessings of the holy 
person and keeps it with him as a sanctified object. In the houses or shops it is often 
put around a picture of Buddha or Dalai Lama. Drivers often fix it in the middle 
of the windscreen of their vehicles. People wrap it around their neck and shoulders on 
special occasions. On festivals, it is offered to one another as a token of good wishes. 
On the day of Id, muslims may also offer khatak for a similar purpose. 


On occasions before and after a baby is born plants and plant products play 
an important role. Expectant mothers are given, in addition to the usual nourishing food, 
specially prepared tea from the Tibetan brick tea paktuk or jetik , or from cha-ril 
from Nepal when the Tibetan variety is not available. It is believed to facilitate delivery 
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and keeps the mother otherwise healthy Tl 
“thukpa” in adition to milk, butter and “satf,” I 

IS given to her after delivery. Speciardern^V^ PPJ 

to the water for her bath 40 d^ays after th P^^P^^-^d from several plants are added 
constitutes one of the ingredients of the med^cin^ (Ephedra gerardiam) 

if any. The new born baby is washed wifh^ irregularity of menstruation, 

oil and floor. water and is given a massage with 

There are several methods of 

m Ladakh, one of these being cremation °V*'' l’“<<dh'sts 

front Amjiem, Pi„us. Myricaria, sandalwood etc!'” cremation usually comes 

tree (Ulmus parvifolla also^SlIer tliTshZn ““ch as bark of “yumbok” 

tnlo a paste which is then used as sha^r h' ” ™ade 

of soft, silky, long, healthy hair Oil from P''"™'' "'c development 

root, used in the preparation of “prasad” t 1 77' ^om “demok” 

Ladakhi system of medicine ” reddening the lips or as rouge. 

fc medical practitioner"" kMw‘'rs"amchi'‘'“Th'‘e"°''J “ ^Petem and 

tad aspects the aynrveda system but has deleloned ? “me 

arpccts be tested in the light of “ JLfn'T ™rc important 

. ' of rfcc ancient systems of medicine” ='"0= ample evidence of 

i" recent pears by modern scientific invest Z f ™"™“o“”'ries has been provided 

- ih India. The original amchi 1:^"^^Zai" l^"" “ 

-IS or^Z^surnestuteZat”: rr'Z"”' --ding with hot 

prayers, mantras, amulets, talismans), animal orglnZrnd’ "rP^r'Ctsm 

and the knowledge passes from father to son Th “ " f^dy affair’ 

amchi education When f.n "o institutions an 4 n/r 

nro^o- . apprentice wants to Km ^ i formal 

his orLhirrthrazr 

as'^aS..”^ -isfactory, the 'aZZ'; Td^d^rZ'":; 

- pr^rr; 7Z7^,z‘'Z:: 
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or even more are used together supplemented with a bath in hot water springs, or 
branding or prayers, etc. Thus if medicinal peoperties of a herb or substance are described 
in a book, one should not get away with the impression that a perusal of the book 
will make him an amchi. 

The problems of establishing the correct identity of medicinal plants of the amchi 
system are as serious as those for the ayurveda or unani system. For example, species 
of both Geiuiana and Swertia are known as “gyatik'’ as well as *‘tikta” m Ladakhi. 
This can cause confusion although adjectives are ofeen used to distinguish different kinds 
of plants. Species of Papaver, Meconopsis and Elaeagmis are all known as ‘ sarchmg , 
those of Cariim and Ephedra as “thayon" and Ephedra is also known as “sephat . 
Standardization of Ladakhi drugs and determination of the corresponding botanical names 
is one the aspects of the amchi system in which taxonomists can play an important 

People have more faith in amchis than in modern allopathic doctors. Amchis 
are buddhists but muslims have equally faith in them. An amchi s medicine 

he carries on professional visits is a rectangular leather case opening at the top. 
the middle of it, a broad strip of leopard skin is fixed on the four sides, t is 

believed that this strengthens the potency or efficacy of the drugs inside. There 

several small leather bags inside the larger case, each containing a separate preparatio 
for a particular ailment which may be given as it is or mixed with other preparatio 

Most of the drugs are in powder form. There is a small knife, a pair o 

forceps, and other instruments, a small brass vessel, a hollow metallic cone wit 

at the apex for sucking air, instruments for branding {moxibustion, cauterization , e ^ 

The large bag is wTapped and corried in a large sheet of thick cK'th, thw 

which are tied in a knot at the top, 

Amchi medicines 

A number of substances of mineral origin are used in the amchi system., e. 
shilajeet, sulphur, borax, sodium bicarbonate, jaharmora, etc Some of these are obtaine 
from Puga valley and Tso Kar (Rupshu area), Chumathang (alon^, th>. In us 
the long route to Changhang), Pulithong and Panamik (Nubra valley). Tso kar yie s 

several salts including sodium sulphate, potassium chloride, potassium sulphate, magnesium 
chloride and magnesium sulphate. Mineral substances form part of prescriptions which 

include numerous other substances 

Among substances of mineral origin, shilajeet or ‘ dakjoon deserves special 

mention. It is prescribed in amchi system as well as in avurveda and unani. j 

occurs in Ladakh in several known places such as Hardas village 

skitivanc'*^ near khalsi. Hemis-shiikpachen and Canji near Hemiskut na a an a sp 
a few ,•kilometers from from Leh and possibly may occurs on a wider scale^ In 
the pr^ of Shilajeet was quoted at Rs 6-per 10 grams but this is said to be o 

irost ?Af crior qiinlitv. 
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Shilajeet is found in rocky places mixed up with earthy matter and grit and 

often with excreta of some animal all hardened together into stony or ‘‘kankar” like 

lumps. Some believe that it is in fact mainly a product of animal excretion. In Kargil, 
jt is said to occur mixed up with the faeces of a species of mouse and that this 

mouse collects and eats it and then passes it out with the excreta. In some areas it 

occurs in rocks in unapproachable situations and is difficult to collect. In such cases 
the method of collection is to fire at the rocks with a gun to break it so that the 
fragments which fall below can be collected. The crude shilajeet collected from nature 
is boiled in water on gentle heat and after it dissolves in water it is separated from 

earthy and gritty matter and cleaned. The final product is obtained after evaporation 
of water. 

Shilajeet is classified into five grades distinguishable by colour which also indicates 
the quality. Serjoon or golden shilajeet has a yellowish colour and is considered to 
be of the best quality, mooljoon or silver shilajeet is whitish and comes next in 
quality. There are brownish forms with a light or dark shade known as copper and 
lead shilajeet and finally the black one, the iron shilajeet which is the most inferior 
and the cheapest. It is this black form that is usually available in shops or from 
roadside or wandering dispensers. In view of the high price it fetches, a lot of spurious 
material is passed on as shilajeet. This is a field in which some useful work can be done. 

Shilajeet is used externally in treatment of pains of the joints and boils. For 
treatment of cold, cough, catarrh, and general debility, it is taken internally with milk. 
It has a reputation for promoting virility in men. It is reported (reference not seen) 

that a Russian chemist has analysed it and confirmed that it contains substances with 
qualities that can promote vitality and vigour. 

Treatment with water from hot water springs is an important aspect of the amchi 
system, specially in cases of weak digestion, lack of appetite, acidity, pain of joints 
arthritis, skin diseases, wounds and sores and venereal diseases. Amchis take patients 
with them in batches to hot water springs specially during March-April and September- 
October. In some places there are separate springs for drinking the water and for 
taking bath. Near important hot water springs like Chumathang and Panamik bathrooms 
have been built for the patients. These bathrooms contain masonary cisterns with steps 
m one corner to indicate the level upto which the water is to be filled and used for 
a particular treatment and also to facilitate getting in and out. The body is kept 
immersed in water upto the height and for the duration advised by the amchi. 

Branding 

Branding a patient with red hot metals or burning vegetable matter for curing 
him from some ailment is something unusual yet true. 
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The branding instrument for the treatment of a patient consists of an iron rod 
about a cm in diameter and about 15 to 20 cm long fixed to an wooden handle. The 
end of the rod is bent at right angle about 2 cm from the tip. This branding rod is 
placed on glowing, red hot coals till it becomes red hot. Another instrument consists 
of a metallic blade with wooden handle. The flat blade has one or more circular holes, 
each large enough to allow the tip of the branding rod to pass through it. The 
patient squats on the ground. The amchi’s assistant holds the head of the patient tightly 
from the back so that the patient may not move. The amchi takes a straw, measures a piece 
of it equal to the width of the four fingers of the patient. With this piece of straw 
he measures the distance on the patient’s head beginning from the hairline on the forehead. 
He determines the spot on the head. With his left hand he holds the metallic blade 
with holes and places it on the head with one of the holes exactly on the spot to be 
branded. With the right hand he lifts the red hot branding rod from the burning coals 
and presses its tip on the patient’s head through the hole of the blade. The tip of 
the branding rod is pressed firmly on the head for a second or fraction of a second and 
removed quickly. The patient may give out a mild groan. The amchi s assistant applies 
butter to the branded spot immediately. The' patient remains in the squatting position 
for a few minntes and then stands up. He is now normal and may go about his 

business in the usual manner. 

The size, shape and the metal of the branding rod varies according to the 

disease, the patient who may be a child or an elderly person and the part of the 
body to be branded which depends upon a particular ailment. Tn spite of the fact that 
branding is painful; patients volunteer for treatment because they have full faith in the 

efficacy of the method. 

Puncturing of veins is another method of treament employed by amchis, sometimes 
in conjunction with branding. 

Branding is employed for treatment of the feeling of giddiness accompanied by 
hazy vision, a resounding sensation in the ears, headache, insomnia kindney troubles and 
general weakness. It is also applied in the case of fracture of bones and Wx.aA. diges.ion. 
Branding is usually done quickly and lightly and only once but in the case of knee 
joints with accumulation of fluid, branding is done firmly till the liquid oozes out. If 
done wrongly, branding can do harm instead of doing any good. 

Animal organs are also used in treatment of several diseases. If the tongue of a patient 
becomes swollen, and in some cases it may even block the passage to the throat, the 
amchi recommends that a preparation containing a part of the tonj^ue ot wolf an 
“kasturi” wrapped in a piece of red cloth be placed on the tongue of the patient. 
“A heart disease which leads to insanity” is treated with preparations containing heart 


J 





I 


of r&bbit snd, if possible, slso human hppjrf f a f*T«^ + i* 

tote some imeiesting uses of animal Zl' Materia Medica 

tiger with him during the night he will he * f ’ r'’ * ’ f 
cure giddiness, whiskers may act as antidote 

L Js caused by a knife or s„»d so " f sT"’ "‘a"”'’ 

be used for making anti-fertility prenarations' I' I 7 ““ 

desired. ^ Preparations which are effective for a particniar period 


Herbal medicines 


the cure maT be "broueht medicine. As in other systems, 

and it coincides with the t ^ medicine administered but by nature 

reatment or by psychological consequences of deep faith However 
m many cases the cure is reallv u . , . ^ 

y ought about by the amchi’s prescription, 

• • 

used .'’7'“'",““ally a large number of herbs is 

' f 1 , t f ■ T by minerals and mineral water or bath with water 

of a partkulir’Zease is Wn^ar ‘‘yogi”'T ‘^Tth" h 

uses are being mentioned here but it m'usi be no'eVth “ a^e^rind" 
the association of a particular hprh with o *• i •. indication ot 

ever of the Tuimemnc th ^ particular ailment. It gives no idea whatso- 

supplement one another or correc, the undesirable effects of Iny Zr d'rut 

I ’ 

/ I 

Medicinal herbs 

« 

4 

I 

nee) Alltonune'vf ”7“ “'Phonetically for eonveuie- 

0 aZv?i? " considerable number of species, these are 

When rXa teL o "®“'7 " "'“'"“'““"y by the practitioners, 

efe ,0 var.et.es or species. When the distinction is based on Bower cofonr' , h eZ 

LS7s“ ',.',^7”' '"7 I*""'). (reV-nakho” 

Which ’mav Ije ! to distinguish different forms 

' “naZ wri.rTn P “ " u -<"“8 

For exar„le '7 " "**"'"» "’“y ''"y f™"- waiter to writer. 

“Nakno” “ ' ’7*^. “narpo” all mean the same thing, that is white 

to one a'nd"T sa Z*”?.”’ "‘’““''O" “b““k“” ““d “vasaka” refer 

original amchfLatur * 'be 
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^*^”"'**'"* . r m Ladakh A. heterophyllum, A. violaceum and A. napellus 

Three species occur m • .^uonenak” and also as “ativish”. Root is 

and are locally known as “buans ^ or “kala ativish” 

used in abdominal diseases, P>^" ^ ^ ^ and for chicken pox. Being highly 

with twelve other drugs is used for healing oi wou 

poisonous, it has to be used with great caution. 


is the 
given 


local name. Apart from their use for 
to ladies after child birth. They are 


Allium 

Several species are reported. “Skotse 
flavouring food, the decoction of leaves is 
also used for curing constipation. 

j , •irnfiisp ffrowth. A few species occur at 
Several species occur widely an w i^^^ P aromatic and are also used for 

high altitudes upto 5,400 m. Some p „ ^^e used to cure breathli ssness, 

,h= preparation of the aleoholie beverage chhang ■ JJ'y They are 

a, vermifuge for intestinal tvorms, ^ f 

also used as antiseptie for healing of wounds and cuts. 

“"'’“'L eally called ‘ Iciraring” or •■skerpe". the root is used in treatment of piles and 
as haemostatic. 


i 

i 


Betula 


Bark is used to cure rheumatism. The burning bark is placed in a brass vessel 


which is used for fornentation. 

Brassica campestris 

Turnip growing in dry land is boiled and decoction is used as antidote for poisonmg 

specially when caused by Aconitum, 

'”“7 ■ of the shrubby or bushy plants that grows upto a very high altitude. 
A species known as “takap gonpo" used in the treatment of smusUts, gastrm ulcer, 
sensation in throat and as blood purifier and antiseptic. 


Carum 

Several species occur wild and are the source of wel I 
They are used widely in abdominal and digestive ailments, as 

and also for treatment of rheumatism. 


known condiment “zeera . 
carminative and stomachic 
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Centaurea 


I 


Locally known aa “vasaka" “pasaka” or ■basaka", 11 is very widely used for 

treatment o a vane y of complaints such as cough, pain in the chest, fever, headache, 
flbdominal and bile troubles, and as blood purifier 

Chenopodiuin 


Several species occur widely. Some flourish on sandy areas 

“sgyun” or “janchi karpo”, it is used in liver diseases, as diuretic, 
Imintic and in the treatment of stomatitis. 


Variously known as 
laxative, and anthe- 


Clematis 


Locally called ‘’emong”, it is used in skin diseases. “Emong karpo” (white emong) 
is used for flatulence. 


Cuscuta 


Locally called “ratsejao” it is used in prescriptions for hair dye, for growing long 
hair, and in treatment of rheumatism and paralysis. 

Delphinium 

Z). brunomarnum grows at high altitude, almost near the top of such high passes 
as Khardung La and Taglang La. Locally called ‘.chargospos” or “ladar maituk”, it is 
used in treatment of throat complaints and for getting rid of lice. Some believe that it 
provides protection from ghosts. A dye is obtained by boiling the roots in water and 
It IS used in dyeing “pattu”, the characteristic woollen cloth of Ladakh. 

Ephedra 

E, gerardiam is one of the most important medicinal plants of Ladakh and grows 

wild almost every where, specially abundant in the Shyock and Nubra valleys where it 

IS used as fuel also. Locally called “sephat”, it is used in treatment of liver and blood 

diseases and irregularity of menstruation. Its twigs are used as tooth brush. It is the 
source of ephedrine. 

Gentiana 

» f 

Several species occur and constitute some of the most important medicinal plants 
of the area. Amchis distinguish usually five forms which are variously known as “gyatik” 
“nkta” or “spangyan” often distinguished as “spangyan karpo”, “spangyan sonpo” etc 

!na T t'-eatment of fever, headache, bile troubles, lung and throat ailments 

a as blood purifier. This plant is so popular that many folk songs describe and praise it. 
Hippophae rhamnoide.s 

Locally called “shraman”, its fruit (“sastar”) is good for digestion. Children enjoy 

e re , ripe fruit. It is also used for treatment of asthma. The plant is one of the commonest 
sources of fuel in the Nubra valley. 
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Juniperus 

Locally known as “shukpa” or “shuppa” it is used as incense during worship or 
otherwise. The berries are believed to be tonic, carminative, diuretic, and stimulant. 

Juglans regia 

Locally known as ‘starga", the bark of root is used in tooth powder. The kernel 
is roasted and taken with tea for treatment of constipation. 

Lactuca sativa 

Locally called as “dums” the well known salad plant lettuce is also used as medicine 
in the treatment of lack of appetite, bitter taste in the mouth and fever. Thukpa prepared 
from the leaves is also given for the same treatment. 

Lichens 

Various lichens growing on rocks are used. These may be red coloured (called dotak 
marpo red stone), the black coloured (dotak nagpo black stone) and so on. They arc 
used in the treatment of chronic fever and as antidote for poison. 

Myricaria germanica 

Occurs widely along streams. Locally called “umboo”, a decoction of twigs and 
bark is used as blood purifier. The shrub is also used as fuel. 

Nepeta 

Several species grow extensively. N. longibracteata is known as “tiyanku” or “diyanku . 
Some of the species are called “jipchi” or “skiling”. The plants are used tor variety 
of ailments such as abdominal and liver troubles, pain of joints, tympanitis, hyperacidity, 
diarrhoea, headache, etc., and also as antiseptic, and haemostatic. Some species are highly 
aromatic. They are used as tonic, carminative and in eye diseases. 

Onosma hispida 

Locally known as “demok” or “ratanjyot”, it is used in medicine, as cosmetic 
and also in worship. In medicine it is used as bloo’d purifier, for checking blood vomitting, 

in lung troubles and stiffness of the body. 

Pedicularis 

Several species with varying colours of flowers occur mainly near streams and moist 
places. Locally they are known as “lugrus serpo”, lugrus smokpo’ , etc, depending on the 
colour of flower. They are specially used as antidote for poison that might have been 
taken with food. It is specially used in cases of poisoning by “ati-bish” (Aconitum). 

Physochlaina praealta 

This plant has great potentiality for playing an important role in the development 
of the economy of Ladakh. Locally known as “langtang”, taken in large quantities it 
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may result in insanity. The plant erowc wiM „ j t i. . 

valleys and in Changthang arL In Z.h! , . f ^^bra 

grows as a weed upto an altitude of about 5 inn m 

good source of some alkaloids like hyoscvamini h u ‘ ^ 

rich in hyoscyamine which is converted into ^yoscine. The leaves are specially 

the plant is obvious. As a rich source of hvor^*°" importance of 

10 /. alkaLds, the yield ta^ts o? raM 

and the plants experimentally cultivated in Srinagar v' IH T 7'^^ 
the key to the development and utilization of thif i ^^ 

Ladakh of great niedicinal importanceT^^^^^^^^^ 

up of small extraction plants on the spot The l ^ rK ° facilities or setting 

used in the treatment of boils and stds can h poisonous, the leaves are 

ooiis and s.eds can be used as vermifuge and as emetic. 

Picrorrhiza 

liver and stomach comIla!mnnd^Ler7'ras’l dyspepsia, 

and is beneficial in dropsy. Extracts of roof h '7 stomachic properties 

important medicinal plants. The rhizome and th! 

the demand for th.I I view of 

of Ladakh development and utilization can help the economy 

Polygonum 

Many species are found. Locallv caller! “ror»k..>' •* • 
in many combinations with other drugs. ’ 

Prangas pabularia 

«ii«y of i„ oZ”V7s"Loctaed Z"*Ih?giZrrrj'^dW«'”'"^^^^ because of the 

"hen no other i ZH ^ n" m "" - »■"<- 

in the cold weather It is ale ^ ^ ““trdious and keeps the animals warm 

weatner. It is also a very valuable medicinal plant. 

Central^Asia'’and aITS.^'r. “““/'f^ras. It extends into 

compounds. One of these fosthoH * ^ source of several coumarin 

exi^rintenw .nil t: ““ ‘^'^'“''>'5' “'““'ant in 

catletne. Every part of the plant ts the source of a large number of importan 
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che™caUo.pou„ds. The rocs are burn, by loea, a, i^ns._^and " 

to be diuretic and are used for externa app ica menses The fruit is used as 

earcinative, laaa.ive, dcrC^ as antiseptic »sh 

IZZZ T^e; and that of’ the whole plan, destroys snails. The young leaves 
and flowers are used as insect repellent m paddy godowns. 

Indiscriminate and ruthless exploitation of the [^e 

plant for fodder and medicinal purposes can le controlled 

r t “veT'r deriving 

” r ::ier:r a:rd::^^^^ nr rSuntushmoc wMeh ts high, vamed. 

'"■“The oil front the seeds of apricot, locally known a* “abnli” “Phatins”. ^ 
and said to be good for general health. It is reputed to be good or grow 

long hair* 

(t u' *vimitnV” it; iKed in medicine for headachej bile 
The wild rose, known as “sebia maituk is usea m meui^i 

complaints and several other ailments. 

®’“T few species ccur in Ladakh. Locally known as “apa^ “77 

h'hrmude “ol “of“ 0 “^^ Twerkrirn' forTsTntiseptic and disinfectant 

at high altitude. Une o ^ , u uitic cUn rii^Msef? and rheumatism. 

!• e. It ie iitipfiil in treatment of asthma, bronchitis, skin diseases anu 

?Z IsLrable export value. Planned cultivation can prove profitable .0 the local people. 

The seeds of one species, known as “singtik", are used for inducing vomitting. 

few snecies occur in Ladakh. Locally known as “gyatik”. they are used in 

treatntec offeve*: and as blood pur ifier. This 7»"7777Zrf“,heZe'gior 
the cultivation of this plant can contribute ,0 the development of reg . 

Thalictrum nicoacpc and cout or rheumatism. 

Locally called “changu”. it is used in eye diseases and goui o 


Tragopo^cie^ are variously known as “raiskun” “knantum” etc. 
of peptic ulcer, dysentery, blood and gall bladder diseases 

moxibustion. 


Some are used in treatment 
while others are used for 
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Ulmus parvifolia 

Locally known as “vumhnlc” ;«• 
and one or two other localities. Its ’bark is LeTasTht 

of healthy, long hair. mpoo and to promote the growth 

Urtica 

It grows wild and is widesnrpaH :« i l xr , 
uptothe altitude of high mountain passes It ' Changthang area, often 

form of “thukpa” and also used to feed thl cattir^It^"^ ^ vegetable in the 

cold weather and is used in the treatment of arthritis." one warm in the 

Concluding remarks 

use wm„ ™ f” 

drugs imported from foreign countries grow wild in Ladakr'Th "’h "f 

lization of the natural medicinal herbs of the rein c k . uti- 

good deal of foreign exchange. Some of the wiir h ^ ^ 

be utilized for these purposes are Ephedra gero'diana of Ladakh that can 

praeaUa, Praigos pabidaria and numerous species of r •’ i ^^ger, Physochlaim 

Aconitum, Saussurea, Swertia, Gentiam, Onosma Ulr^i rPkrTr 

cu,...,o„ souse o. .ese .e., .. ^2 “'I::" -r. 

be mde available so that imports are stopped. 



f 
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3. GEOMORPHOLOGY AND GLACIOLOGY 

The Sum river is a tributory of the Dras river which in turn joins th 
The Sum starts as a melt-water stream below Pensi La east of Nun-Kun Platjj 
it is called Kingdom Sanko. It flows from its sources towards NNW for aboij 
About a kilometer south of Kingdom Gompa it is met by another melt-watl 
coming from the west. Near Kingdom, the Suru turns to west and flows fol 
56 km to reach Tangol where it turns to North, and it flows for another li 
reach Kargil. The Sury-Drass river junction is just 9 km from Kargil. Below | 
a vock ridge cuts across the paths of the river and it extends from the right J 
(North) towards Tongol (which lies southwest of Parkachik). The Suru flows I 
ridge, and its valley forms an ox-bow bend between Parkachik and Panikherl 

with its base at Tangol. j 

In the first 203 km between Pensi-La and Kargil, the Suru occupies a glac| 

and may be for some time Suru Glacier extended up to Suru-Drass junction.! 

Suru glacier i 

The Suru glacier that started from a large glacier near Pensi-La above | 
Gompa was joined at least by !6 glaciers from its right side (N&E and 18 ( 
leftside (S&W).. Among the former at least one joined it within 2 km form Ka 
9 glaciers come down from Nun-Kun Plateau to join Sum from the south. 
Shafat and Sentik were the largest tributory glaciers that joined the Suru anij 
three came from the slopes of the Nun (7,135 m) and the Kun (7,087 m). i 

A comparative study of the photographs of Kangriz, Shafat and Santik snj 
maps published in 1911 by the Workmen Expedition that visited Nun-Kun Pla* 
the present position of the snout reveals that whereas Kangriz glacier snout has ] 
stationary at the same place, Shafat and Sentik glaciers have retreated up thci^ 
by more than 7 km, respectively; further that in the Kangriz glaciers a snow ca| 
upstream from the snout also existed in 1911. This difference in the behaviouj 
glaciers coming down from the sides on Nun and Kun could be due to the | 

reasons : j 

(a) that whereas Kangriz glacier received at least 95 cm of snow per yefl 

received only 74 cm ; I 

(b) the total area of cirques that supply ice to Sentik is only 29 sq j 
those supplying Kangriz glaciers occupy more than 45 sq km ; and 

(c) the orographic effect of the glacier higher cirques walls on the b^k ofi 

glaciers possibly induce greater precipitation that in other glaciers. Nun a 

' 

) 
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t"air”highest p 
to rise higher so that more t" w fc 

r • . moisture will be precipitated 

In view of the diiTernces in the K.h • 

detailed glaciological studies on Kanariz °cdecided to 

-lcc,io„ of .kese .„o glao “ ™.Ta. KaS'f 

Nun and Sen.ik f„™ ,he eas, of i,. The Nnn Vlir.h ‘T n ™ "" ' 

me area. 'lun is also the highest of the two p 

Glaciological study 

On Kangriz and Sentik glaciers two kn u 
and four one metre square pits were dug in each 

/„v o , , . ^ ^ the followim 

a annual thickness snow and ice layers 

b) chemtcal analysis of the melted sno^ 

(C) determine the difference in the‘ratio of <>i/; ^ o 

(d) determine the pH value of th^ • i ^ 

(e) study the chemical composition 0 ^ 1 ^^" 

( ) study the pollen in the ice layers ' J m ice, and 


V 


Next, 6 cm long sections of the icf* onr» 
m separate sterilised plastic bags Once th. m and sealed for 

ware brought out for each stud^'^ tbora.' 

It is ernec, a ,c o ''' ‘''“™i'’ad on th' 

xpected that 16 and 18° ratio in th^ • 

temperature at which the snow crystals were f ,1 ^s^ablishii 

clouds to snow-was taking place These result precipitatio’ 

or .he-atmospheric .-peraturrrTmlmtd“i^r 

'"uer and winter snow fall time. 

nike ram water, when snow falls it does not ro 
bed rock, therefore, traces of chemical eiem T T with th( 

snow must have been pickd up from the aZTl, ** ‘‘““'''b.* 

clouds were formed. Ifthe chemical analysis oHh '' ' 

.race elements in' it are not local it can be presumXhm , 1 .“'" n ““ 

the ice from the area it formed or on its wav Th ^ ^ ‘’^cn picked 

which the clouds may have come- or establish th T area; 

source of winter snow and summer' 


\ 




The pH study of snow melt has ^ 

>i the ice core was acidic and the < 
represents summer precipitation of ice. The 

or the basic part of the core was deposited 
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that between the 
basic. Thus the 
add 18° ratio will 



in winter. 


two dirt laye 
layer in thi 
reveal if the 
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The chemical analysis of dirt layer will help in establishing the direction of the 
prevaililtg wtd The poLn will indicL the source and the direction of the prevad.ng 
wind when the snow with dirt layers was deposited. 

“bably during the maximum glacial period the Surug^^^^^^^^^^ rl^ictr 
and terminated near Suru-Drass rivers junctio . ’ tu r>f Sanko After the 

itself terminated about 5 km south of Partek “"'‘J g„,iers occupied 

intensity of glaciation had decreased L janko) and a second glacier 

the valley between Sanko and Pharona ( m 5 Kargil. These glaciers 

occupied the valley beTO ar^sThieh now have deep V shaped gorges. 

During the maximum glacial phase the Sjjru glacier cl ^ kilometre east 

of Parkachik. PossWy Kangriz U carried large quantity of 

of Parbachik and being one of the largest t y g Parbachik 

ice so that it filled the valley upto a heigh 3 treams 

Suru glacier was possibly due to ice divided mo stream at Panikhar. 

went round the southern end ^ between 1000-1200 m thick; 

otherwise it would not have gone over the above mentioned ridge. However, 

"r: the suru and other tributary glacier walls indicate that possi.y 
these glaciers experienced only two glacial advances <'“™8 

valley the evidence is that pleistocene glacers f ty 

Sum valley, the first two glacial advances of the Kasta n vauey ^^^P 

one long glacial period, and the second advance is represente y 

Kashmirn pleistocene lowest snowline came down to 3350m, 

in Ladakh and Nunkun area it stayed above 4266 m. 

In Ladakh the present snowline is between 45704870 m and m Kashmir valley 

it is between 3960-4250 m. ^ i .h road oasses) is a medial moraine 

The high ridge behind Kargil (on which Kargil Leh road passe 

of Suru and tributary glacier that joined Sum west of Kargi 

^"l r'^l^diLlTlwem^^^^ betwee^' lltar^d terminal moraines of 

"he "tributary'gla^ie^s. In these areas 

(wind deposits) were laid during the interglaci P _ expected Cl4 study of the 

of organic matter which were also deposited by u . ■ P establishing the 

organl material collected from some of the. aeol an W w he P ^ ^ 

date of the interglacial period provided that it was witnin 






4. SOLAR-THERMAL TECHNOLOGY 


J 

Solar energy 

Ladakh is one of the richest regions of the country for solar energy utilisation 
for the following reasons: 

1 Solar energy is available in large quantities throughout the year. 

A • 

2 Availability of large areas which are not suitable for agriculture. Thus solar 
conversion devices could be installed in these areas without hindering the present 

agricultural potential of the region. 

3. There is demand for an alternative energy resource in the region because the 
present cost of electricity production using diesel generators is very high, almost 

Rs. 3/- per unit (although the consumer rate is heavily subsidized by the 
Government). This fact makes a favourable climate for solar energy research 

investment. 

Hydraulic energy 

The energy from flowing waters is another area which could be explored in the 
context of Ladakh region. Although the hydraulic energy potential of the Indus waters 
near and around Leh is not very encouraging for hydroelectric generation, the potential 
for hydroelectric generation near and around Kargil is very high. Turbines suitable for 
horizontal flow conversion could be designed and installed in the Sind near Kargil and 
I in areas around it where flow is very high. It might be mentioned here that the present 
diesel- power station in Kargil is right on the Sind bank where the water flows are most 
I vigorous and suitable for electricity production. Therefore, if the turbines are installed 
in the river, the present electricity distribution network itself could be utilized at no 
extra cost for transmission of electricity generated by these turbines. Similarly, the Indus 
water flowing in Shey area near Leh also have some potential for hydraulic energy uti¬ 
lization for applications like flour grinding, mustard oil extraction and to a certain extent 
for electricity generation. These possibilities need detailed examination. 

Wind energy 

In Ladakh, considerable amount of wind energy is available in areas near Leh 
particularly at the bank of Indus river where wind velocities 200-300 Knots, hr are experienced 
throughout the year for a certain part of the day (usually 13.00-18.00 hrs. based on 
information from the local people living in Leh). Realizing this, the local administration 
in Leh made efforts in 1968 to instal low horizontal axis type windmills for pumping 
drinking water from the Indus to the local population living there. These windmills were 
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designed and fabricated by the Hindustan Aeronautics Ltd., Bangalore, _ 

to the people of Leh. However, the windmills have not worke pro a y ecause o 
two reasons, (i) inadequate design and the lack of trained man power or mam enance 
of the mills. We believe that wind energy potential exists in Leh an cou e proper y 
utilized by improving the windmill design, say by using vertical axis type of devices. 
The fundamental advantage of the latter is that it is independent of the wind direction 
and as a result does not need to be oriented into the wind stream. However, the advice 
from experienced design engineers of the wind energy devices will be soug it or improvemen 

in the windmill design suitable for Ladakh. 

For the local energy resources to become useful and their technologies to become 
successful as an element in the overall development process of the Ladakh region, the 

following is proposed ; 

1. An assessment of the local energy demands, past, present and future to be 
undertaken. Simultaneously to assess the area-wise solar, hydraulic, wind and 
biomass energy potential in terms of its applicability for different purposes. For 
this, the following experiments should be immediately started. 


(a) The continuous recording of the solar radiation data. 

(b) The wind velocity measurements in the potential areas (continuous recording). 

(c) Measurements on water flow rates at various places of significance. 

2. Given the knowledge of the energy demands and its availability, a comprehensive 
classification of the demands be made according to the type of energy require 
-whether it be for lighting, water pumping, water and space heating, fruit and 

vegetable drying, cooking, food processing, etc. 

3. The relationship between various energy demands as given above should be 
made with regard to the potential of the available energy, sources (whether from 
a direct solar, hydro, wind or biomass energy forms). In this way it can be 
determined which energy technologies not only have the greatest potential to 

succeed but those which can satisfy the greatest demand. 

4. Given the above elements, a few demonstration projects can be undertaken to 
illustrate the potential of these energy resources in Ladakh. 
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5. HYDROBIOLOGY 

A preliminary ecological survey of some water bodies situated in and around Leh 

# ^ ^ ' 

was undertaken in order to assess their chemical nature and biotic life keeping m view 
the extreme type of climatic conditions that prevail in this region. In addition, to fish 
ponds situated in Shey at a distance of about 12 km south of Leh were also examined 
to find out the possibility of improving fish culture in these ecosystems. Chemical and 
biological data were gathered from some water pools of Drass and a snow-water fed 
small lake located between Sonamarg and Baltal. 

In two small water ponds and an irrigation tank in Leh the maximum water 
temperature was 20° C. in July. The waters are alkaline, with pH 8.6. Due to limited 

observations the buffering capacity of these waters is not known. The main source of 

' water to these pools is underground seepage from the glaciers. Dissolved oxygen can 
reach to super-saturation level at mid-day probably as a result of accelerated phosphorus. 
Orthophosphates are low but total phosphorus is as high as 75 mg/1, Ammonia and 
nitrogen is not very high. The waters are calcium rich and in one case had the con¬ 
centration of 68 mg/1. The main biotic life present in these waters is that of diatoms which 
show both high species density and large numerical population. So for 50 species of 
diatoms and 60 of other algae have been identified. Zooplankton are mainly represented 
by rotifers and ca 25 species occur. Water insects collected depict interesting adaptation. 

In Ladakh introduction of pond fishery has been undertaken since 1965. Prior to 
this fishing was restricted to only Indus river. Six ponds have been constructed in Shey 
overlooking the famous Gompa, The ponds are enclosed within a small area. We find 

tW 3 types of ponds, those fed directly from the Indus and those with springs. The ponds 

close to the entry gate are suitable for Cyprimes carpis and Schizothorax sp. These 
ponds are not highly enriched. Their waters are well oxygenated although at the bottom 
the oxygen tension falls quite considerably due to accumulation of organic matter. This 

is one reason that the rough fish is doing very well under this situation. The phosphorus 
and nitrogen levels are not high and the water is therefore situable for Schizothorax 
culture. There is chemical stratification in these water bodies during summer which can 
be broken down with little effort. The set of ponds on the rear side of the farm are 
very well suited for development of Schizothorax and also far stream trout. The tem¬ 
perature is not high and waters are w^ll oxygenated. Phoshporus and nitrogen are low 
other chemical parameters demonstrated unpolluted nature of the pond. Only specific con¬ 
ductivity is slightly high but that should not act as a deterraht fpr the introduction of 
trout fish. Rapid flushing of water could further restore the pond. As expected, the 
plankton pcpulaticn of the carp fish ponds is much higher than the spring-fed pond. 
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In the 
ponds, 
at the 


first case it was 28.3 x 10® as against 17.7 x 10® units/1 m t e secon ype o 
The zooplankton population in both the cases remains low and concentrate mainly 

bottom. 

The chemical nature of water at Drass did not differ appreciably from that of Leh 
except that some pigmented zooplankton forms were encountered which are being examine^ 
in detail. The waters of the lake near Sonamerg are rich in nutrients an ar our goo 
population of insects. This could be probably exploited to fish culture. 
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6. FLORISTICS 

Ladakh has been exposed to plant collectors since the time of Jacquemont 
(1801 - 1832). Unfortunately, the rich collections made during this period were sent to 
different herbaria out side the country (Table I), leaving nothing to host country except 
for the few plant specimens at CAL. In order to assemble the plant wealth and scatte¬ 
red literature, Botany Department, continues to make collection forays to Ladakh. All 
these collections are deposited in KASH and the total specimens arc ca, 3,000. 

It is observed that beyond Malayan to Thesgam (after Drass) no trees or shrubs 
occur except Myricaria germanica^ Rosa webbiana (rarely) and R'lbes glaciate which 
grow wild and some Salix plants and bushes are seen in Drass and Pandrass. However, 
a perennial bushy herb Prangos pabiilaria^ is very common, which after drying is used 
for protection of house tops or as fuel during winter. The Salix seems to be natjralized 
from K argil onwards. 

The area beyond Kargil consists of flat arid land gradually rising by ranges of 
broken ground and hills. They are largely made of sand, and stones and lead to high 
uplands bounded by high mountains. A very good calcareous deposit is seen in Lamayuru, 
which more probably recalls the uplift of the area. 

In Leh proper, a number of naturalized shrubs and trees like Pop ilus eupharaticay 
nigray P. pamarica,, Salix alba Juglans regiUy Rosa sp etc. are seen. Some of the 

marshy plants cammoii in Leh and Nubra are Ranunculus (a nuniber of them), 

* 

Potamogeton pectinatus, Juncus membramceus, Hermamum monorachis, Ri’.mex patientia, 
Veronica, sp. Epilobium minutifloriim, Hippuris vulgaris etc. where as shade loving plants 
are usually Plantcgo depressa, F. himalaica, Hymenolopus procumhem, Potentillas and 
some grasses. Artemisias are more common, a number of species accur both in cultivated 
fields and also in waste places. Patches of turf grasses are not less common but are 
not made of Cynodon dactylon, which is very rare in this area. 

Khardungla, the highest barrier, about 6,130 m above sea level leading to Nubra 
valley, is a host of rare and valuable plants. It is about 40 km from Leh (and more 

than 150 km towards Nubra) and abounds only herbs with a single shrub Berberis 
ulicina , about a meter in height occurring rarely at some places. The Nubra valley 
is at a lower level than Leh and air being more humid than Leh, supports larger trees 
of Prunus armeniaca (yield not fruits), species of Salix ahd Populus throughout the 
valley. However, healthy bushes of Tamarix indica. Myricaria elegar.s, and Hippophae 
rhamnoides are so common that these are used as hedges arounds cultivated fields and 
houses. The whole valley is gravel and of sand, drained by two targe rivers, Shayok 

and Nubra. The vegetation, where ever ic occurs, is xerophytic excepting near water 
courses and cultivated fields. 
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\ 


Lacoste 1906 Ladakh, Nubra 

Lance - Drass, Ladakh 

4 

Ludlow and Shrriff * Ladakh 

Mason - Nubra 
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ENUMERATION 
Ranunculaceae 

1. Actaea spicata Sonamarg - Baltal 

2. Anemone rupicola Camp. var. glabniiscula Hk, f. 

3. A, tetrasepala Royle Sonamarg- Zoji La 

4. Biitrachinm rionii (Lagger) Nyman Drass 

5. B. triciwphyllus (Chaix) v.d. Bosch. Meenamarg 

6 . Calliauthemum pimpinelloides (D.Don ex Royle) H* 

7. Caltha alba Jacq. ex Camp. Sonamarg-Sarbal 

8 . Clematis orientalis L. Drass-Nubra 

9. Delphinum cachmerianum Royle Khardungla on 

10. D. deuudatum Wall. ex. Hk. f, & T. Baltal 

11 . Z). roylei Munz Baltal 

12. Pulsatilla wallichia?ia Royle Khardungla on S. Pullu 

13. Ranunculus brotherusii Freyn. Khardungla, Nubra, Chusul etc. 

14. /?. hyperboreus Rottb. Bodkharbu, Drass, Khardung 

15. R. laeius Wall, ex Hk. f. & T. Drass 

16. /?, munroanus J. R. Drum Khardungla 

17. R, pulchellus C.A. Meyer Sonamarg'Bodkharbu 

18. Tf.alictrum minus L. Zojila,, Drass, Diskit (Nubra) 

19. T. platycsirpum minus Hk. f. & T. Diskit (Nubra) 

20. T, secundum Edgew. Baltal 

21. 7. vaginatum Royle Bodkharbu 

22. Twllius acaulis Lindi, Between Meenamarg to Gumeri 

23. Paraaquilegia grandiflora (Fisch.) Drum & Hutch. Gumeri 

Berberidaceac 

24. Berber is ulcina Hk. f. & T. Khardungla towards Khardung 

Funmriaceae * 

25. Corydallis diphylla Wall. Sarpal 

26. C Jiabellata Edgew. Bodkharpu 

27 . C. nworcroftiana Wail, ex Hk. f. & T. Baltal 

28. C. stricta Steph. Sonamarg 

29. C thyrsifolia Prain Sonamarg 

Brassicaceac 

30. Arabidopsis himalaica (Edgew.) O.E.S. Sonamarg-Zoji La 

31. A. mollisima {C.A.M.)N. Busch Sonamarg-Lch, Nubra 


& T. Zoji La 


& T. Zoji La 

a 

N. Pullu 
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32. A. moUissima var. glaherima (H. & T.) Naqshl & Javied Sonamarg-Drass 
32. A. punula (Steph.) N. Busch Drass 

34 . A. stricta (Camp.) N. Busch Sonamarg-Gumeri 

35 . A. thaliaua (L.) Heynh Mecnamarg, Zanskar 

36. A. wallichii (H. & T.) N. Busch Sonamerg-Drass 

37 . Arabiciopsis sp. Drass 

38. Arahis ptevosperma Edgew. Zoji La 

39 . A, tihetica H. & T. Diskit (Nubra), Sonamarg-Meenamarg 

40. A. tenuirostris O. E. Schulz Sonamarg-Baltal 

41. Arahis sp. Sarbal 

42. Ateknithera perpiisUa Hk. f. & T. Sanku 

43 . Barbarea intermedia Boreau Sonamarg, Drass 

44 . B, vulgaris R. Br. Drass, Meenamarg 

45 . Brassica nigra (L.) Koch Sonamarg, Khalsi, Drass 

46. B. rapa L. Sonamarg Nubra 

47 . Capsella bursa-pastor is (L.) Medic7. Sonainarg-Leh-Nubra 

48. Cardamine impatiens L. Sonamarg, Sarbal 

49. Chorispora macropoda Trautv. Sanku 

50. C, sahiilosa Camb, Meenamarg- Drass 

51. C. tenella (Pall.) Panikar, Sanku 

52. Christolea crassifolia Camb. Lamayuru, Bodkharbu 

53. Conringia planisiliqiia Fisch. and Mey. Bodkharbu 

54 . Desiuraina sophia (L.) Web. and Berth. Sarbal-Leh 

55 . Dontostemon glandulosa (K & K) O.E. Schulz Bodkharbu, Sanku 

56. Draba altaica (C.A.M.) Bunge Khardungla on N. Pullu 

57. D. glomerata Royle Zojila, Khardungla on N. Pullu 

58. D, korschinskeyi (O. Fedt.) Pohle Khardungla 

59. D. lanceolata Royle Zoji la 

60. D. lasiophylla Royle Meenamarg 

61. i). oreades Bunge Bunge Meenamarg 

62. Z). stenocarpa Kk. F, and T. Meenamarg. Gumeri 

63. Draba sp. Zanskar 

64. Ermania himalayeiisis (Camb.) C. E. Schulz, • 

65. Er\simum alUiicum C. A. Mey., Baltal-Meenamarg 

66 . E. melicentae Dunn, Sarbal, Zojila Drass 

67. Eucladium syriacum (L) R. Br., Drass, Sanku 

68 . Goldbachia laevigata {M. B.) DC., .Bodkharbu 

69. Hymenolobiis procumbens (L.) Nutt, ex Torn and Gray, Khalsi, Bodkharbu, Leh. 

70. Lepidiwn apetalum Willd. Baltal-Leh-Diskit * 

71. L. capitation HK. F. and T., Leh, to Nubra 
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72. L. latifolium L., Drass-Leh-Nubra 

73. MakoJmia africana (L.) R. Br., Bodkharbu 

74. Miittliiola flavida Boiss., Zojila-Leh-Nubra 

75. A/, revoluta Bunge ex Boiss., Kargil 

76. Rorripa is la fidic a (Oed.) Borbas, Sonamarg 

77. R. palustris (Less.) Besser, Drass 

78. Sisymbrium brassiciforme C. A, Mey., Sonamarg-Bodkharbu 

79. S, loesellii L., Sarbal 

80. Tauchetia lasiocarpa Fisch. ex. D G., Bodkharbu 

81. Thlaspi arvemt L., Kargil, Drass 

82. r. cochearioides Hk. f. and T., Sonamarg-Sarbal 

83. Tonilaria humilis (C. A. M.) O. E. Schulz, Bodkharbu 

84. Turritis glabra L., Sarbal 

Capparidaceae 

85. Capparis spinosa L., Khalti, Le6-Nubra 

r 

Violaceae 

86 . Viola hiflora L., Baltal 

87. V, odorata L., Baltal 

Polygalaceae 

88 . Polygala sibirica var. monopctala (Camb.) Chodat, Baltal 
Caryophyllaceac 

89. Arenaria festucoides Bth., Drass 

90. A. foliosa Royle, Sonamarg-Fotu la 

91. A. neelgherremis W. and A., Baltal 

92. Cerastium ceratoides, Khardungla-S. Pullu. 

93. C. divuricum Fisch. ex Sprang., Sarbal 

94. C. fontanum Baumg., Drass 

95. Dianihus anatolicus Boise., Drass 

96. Gypsophila cerasoides D. Don. Sarbal 

97. G. sedifolia Kurz., Bodkharbu, Fotu la 

98. LepyrodicUs holosteoides (C. A. M.) Fenzl. sx F. and M., Drass, Sanku 

• ' 

99. Silene conoidea L., Drass 

100. S. moorcroftiana Wall, ex Bth., Drass, Meenamarg, Bodkharbu 

101. S. vulgaris (Moench) Garcke, Drass, Baltal 

102. Lythnis brachypetala Horm. Diskit. 

103. L. macrorhiza Royle ex Benth. Disket 


r 
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]04 Silene moorcwjnana Wall. Khardungla to S. Pullu 

105. S. tenuis Willd. Diskit. 

106. Siellaria media L. Deh-Diskit 
JO? S. monosperma Bush. Leh-Diskit 

108 S. pahistris Retz. Khardungla on S. Pullu 

Tamaricaceae 

109 Myricaria elegans Royle, Bodkharbu, Khalsar 

110. Tamarix indica Willd. Diskit. 

Elaegnaceae 

111. Hippophae rhamnoides L. Diskit 
Geraniaceae 

112. Bibersteinia odora Steph, Khardungla on N. Pullu 

113. Erodium stephaniaum Willd, Diskit 

114. E. tibetanum Edgew. ex Hk. f. Leh 

115. Geranium collinum var. glandulosum Ledeb. Khardungla 

116. G. meeboldii Briq. Diskit 

117. G. pratense L. Diskit 

118. G. sibiricum L. Leh-Nubra 

Zygophyllaceae 

I 

119. Pegamim harmala L., Leh 

120. Tribulus terrestris L., Leh-Nubra 

Malvaceae 

121. Lavatera kaslimiriana Camb,, Sonamarg-Baltal|( 

Linaceae 

122. Linum perenne L, Drass 

j 

Balsaminaceae 

123. Impatiens roylei Walp. Baltal 

124. L thomsonii Hk. f., Drass 

Rutaceae 

125. Dictamnus albus L., Sarbal / 

126. Skimmia lauriola (DC.) Sreb. and Zucc. ex Walp., Baltal 

Papilionaceae 

127. Astragalus candoUeanus Royle ex Bth., Kargil 

128. A. densfflorus Kar. and Kir, Leh-Nubra, 
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129 . 

130 . 

131 . 

132 . 

133 . 

134 . 

135 . 

1 . 36 . 

137 . 

138 . 
1 - 39 . 

140 . 

141 . 

142 . 

143 . 

144 . 

145 . 

146 . 

147 . 

148 . 

149 . 

150 . 

151 . 

152 . 

153 . 

154 . 

155 . 

156 . 


157. 

158. 

159. 

160. 
161. 
162. 

163. 

164. 

165. 

166. 


/I ('cepholiis Cjarh c\ Bth,. FotuUi 

4. /livalis Kar. and Kir.. 1 otula 

.1. (iplu<i( arpus Bth. ex BuntJC. Suspul. F'otula 

. 1 . pciltifunlufis F^oylc cx Bth., Par>ikar 

A. ihizanihus Royle ex Bth.. Khardimgla-N-Pullu, Drass, 

A. stihtus Garh. cx Bth., Lch-Nubra Bodkharbu, LIpshi 

A. suhidaiiis Pall., Panikar 

A, suhuhformis DC., Malayan, Drass 

//. ifhcianus Bth. ex Bunge, Bcdkharbu, Diskit 

A. zanskarensis Bth. cx Bunge, Sonamarg, Zojtla, Fotula 

Indigo feta heterantha Wall, ex Brand., Sarbal 

Lythrus a!laic us Lcdcb , Sarbal-Baltal 

Medii ogo falcata L., Kargil, Diskit 

A/. Inputina L., Diskit 

Af. pul) morpha L. Zojila 

A/, saliva L., Leh 

A/, varia Mart., Lch-Nubra 

Meliloius officinale (L.) Desr., Suspul, Leh-Diskit 

Oxyfropis cue heineriana Camb., Folu la 

O. lopponica (Wahl.) Cay, Sonamarg-Mccnamarg 

O. microphylta (Pall.) DC., Fotu la 

(7. thomsonii Bth. ex Bunge Baltal 

Sophora moor croft iana (Bth.) Bth. ex Baker, Nubra 

Trifolium pratense L., Drass 

TrigoneUa corniculata (L.) Linn., Zuji la 

7*. emodi Bth , • Zoji la 

Vida tenuifolia Roth, Drass 

F. saliva L., Nubra 


Kargil 


Rosaceae 

Cotoiieaster microphyUa Wall, ex Lindl, Zoji la 
Fragaria nubicola Lindl. ex Lacaita, Zoji la 
Poteiililla amhugua Camb., Zoji la 

P. argyrophylla var. leucochroa (Lindl.) Flk. f. Khardungla-S. Pullu 

P. anserina L., Bodkharbu, Leh-Nubra 
P. bifurca L., Diskit Bodkharbu, Drass, Fotula 
P, desertorum Bunge. Gumeri 

P. doubjoimeaim Camb., Sonamarg , 

P. eriocarpa Wall, ex Lehm., Sarbal 
P. fulgens Wall, ex Hook, f., Bodkharbu 
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7 p gelida C. A. Meyer, Baltal, Khardungla Top. 

168 JeschemiiUiana Hk. f. non Ser., Sonamarg 

169 P. miltifida L., Leh-Diskit Sonamarg-Nubra 

70 p, iiivea L. Khardungla-N Pulla 

171 p, supina L., Drass 
ni P sei'icea L., Leh-Nubra 

175’ Prtims cornuta (Wall, ex Royle) Steud., Sonamarg-Sarbal 

174 Rosa webbiam Wall, ex Royle, Khardungla-N Pullu, Bodkharbu 

175 Sibbafdia cwicaia Kuntz., Zoji la 

176. S letmtdra Bunge, Khardungla Top. i 

Parnassiaccae 

i 177 . Parmssid iwbicola Wall, ex Royle, Bodkharbu 

Saxifragaceae 

178 Bergenia stracheyi (H. and T.) Engl., Sonamarg 

179 Saxifraga sthirica L, Gumeri 

180. S. Stella aurea Hk. f. and T., Khardungla-N. Pullu. 

I f ‘ ' 

Grossulariaceae 

181. Ribes glaciale Wall. Drass 

182. R- ovientale Desf., Kargil 

t 

Crassulaceae 

183. Sedum ewersii var homophyllum Praeger, Leh. 

1 184. 5. fisheri Hainet, Khardungla (N and S) 

185. Sempervivella mucromta (Edgew.) Berger, Kargil, Zoji la 

Callitricaceae 

186. CalUtriche obliisavgula La Gall. Meenamarg ' 

Hippuridaceae 

187. Hippuris valgaris h; Leh Nubra. 

Onagraceae ^ 

k 

188. Epihbiuni avgtistifoliuiv L., Drass i 

189. E. glaciale Raven, Diskit i ■./ 

190. £. laiifolium L. ssp. latifolium, brass , , 

191. E. laxum Royle, Drass , . > 

192. E mimtiflorum Hausskn., Leh, Khalsi, Drass 

[ 193. E. libetamim Hausskn., Drass _ .. ; , t. 


t 
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Umbel lifei *ae 

194. Buniwn pcrsuurn Boiss. B.f.-Nubra-Leh. 

195. Biipiileurnm aiichisouii f. atroviolacea O. E. S., Bodkharbu 

196. B. falcati.m var. micvocarpa Jacq, ex Clarke, Sarbal 

197. B. tlwmsanii Clarke. Drass' 

198. Caruni carvi L.. Leh-Nubra 

199. Coriambuni saihwn L., Leh, Diskit 

200. Heracleuin phuHitum Clarke, Dirkit 

201. Lagusticinn tlioinsonil Clarke ex Hk. f., Diskit. 

202. Pinipinella acuminata (Edgew.) Clarke, Sonamarg 

203. Plcuvospcvmum liookeri Clarke, Baltal 

204. Prangos pahuluficj Lindl., Drass 

205. Vicatia woljiana Webb, ex Fedde, Diskit 

Caprifoliaceae 

206. Lonicera spinosa (Dene.) Walp., Bodkharbu, Leh-Nubra. 

207. Sambucus wiglniana Wall, ex Wight and Am, Sonamarg- Sarbal 

'^08. Cvnanchium acutum L., Nubra. 

Rubiaceae 

209. Galium aparine L., Leh. 

210. G, boreale L. Sonamarg 

211. G, paucfjloyum Bunge, Diskit 

212. G, verum L., Malayan 

Valerianaceae 

213. Valeriana dubia Bunge, Sonamarg 
Compositae 

214. Acropfilon repens (L.) DC, Khalsi, Kargil 

215. Ainsliaea loti folia (D. Bon) SchuUz Sarbal 

216. Anaphalis uepalensis (Spreng.) Hand-Mazz. Khardungla-S. PuUu 

217. Artemisia ahsimhium L., Drass, Lch-Nubra (Khanipa) 

218. A. ntoorrrofiiaiia Wall, ex DC., Diskit 

219. A. persica Boiss., Sarbal, Channingund 

220. A. salsoides Willd., Drass, Khardung-Diskit 

221. A- scopai'ia Waldsl. and Kit., Drass, Kargil 

222. A. sievvisitiiui Elirh. ex VVillit., Lch-Khardung 

223. A. stridii Edgew., Drass, Leh 

224. A. lotinicfoi liana Rcick.. Khardung. 


^•)C ^ vuliitii'is I-., Drass, Khaisi 

276. (Clarke) Hutch., Baltal 

227 . Bracliyactis rorlei (DC.) Wend., Khardung-Diskit, Bodkharbu, Sanku 

728 Breed arvensis (L.) Less.. Drass 

'>29. Calendula p/ficina/is L. Drass (escape) 

77 () CanJuus edlbergii Recli- f., Leii-Niibra (Janclier), 

231. ChrysiXJUhefmim g'offuhii Clarke, Drass 

232. C. pyrethroides (Kar. and Kir.) B. Fedtsch., Bodkharbu 

233. Cousinio t/wmso/iii Clarke, Drass 

234. Crepis flexuosa (DC.) Bth. and Hk. f., Fotu la 

235. C. nmlticaulis Lcdeb. ssp. corigesta (Re^ffel) Babe., Sarbal, Baltal etc 

236. C. sancia (L.) Babe. ssp. bifida (Vis.) Thell ex Babe., Sonamarg 

237. Djtonicum roylei DC., Sarbal 

238. Echinops coniigerus DC., Leh-Nubra 

239. Erigeron alpirws L., Bodkharbu 

240. E, midtkaulis Wall, ex DC., Drass 

241. E, multiradiaius Bth., Drass, Zoji la 

242. Gnaphalium stewanii Clarke, Meenamarg 

243. G. ihomsofui Hk, f., Drass, Khardungla-S. Pullu 

244. Hieracium wnbellatum L„ Drass 

245. H. vidgaium Fries, Drass 

246. Inula obtusifolia Lerner, Drass, Kargil 

247. /. rbhocepliala var. rliizocepbaloides (Clarke) Kit., Drass 

248. /. royleana Clarke, Sonamarg 

249. Juriuea ceratoenrpa (Dene.) Bth., Baltal, Upshi, Drass. 

250. Koelpuua linearis Pallas, Drass 

251. Lactiica hastaia Hk. f., Bodkharbu 

252. L. lessertiana ssp. lyrata Stebb., Sanku 

253. L. longifolia DC., Drass 

254. L. orienialis (Boiss.) Boiss., Kargil 

255. L. tatarica var. tibetica Hk. f., Khalsi, Leh-Nubra 

256. L. undulata Ledeb., Bodkharbu 

1 

257. Leontopodium leontopodimim (DC.) Hand. Mazz. Sanku 

258. L. nanum (H. & T.) Hand-Mazz Khardungla-S. Pullu 

259. Picris hieracioides L. Drass, Kargil 

260. Psychrogeton andryaloides (DC) Novopokr. ex Krasch., Bodkharbu, 
Sanku, Khardungla-S. Pullu 

261. Sassurea candolleana (Wall, ex DC) Clarke Sarbal 
262 S. gnaphaloides (KoylE) Schm. Khardung-Diskit 
263. S'. Jacea (Klotzsch) Clarke, Bodkharbu 
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264. S stoUckzai Clarke, Diskit 

265. 5. lappa (Dene.) Sch. Sonamarg 

266. Scrozonera divericata Hk. f, Drass, Bodkharbu 

267. Senecio chrysar.themoides DC., Drass, Meenamarg 

268. S. de^fontanei Druce, Khalsi, Leh 

269. S. dithius Ledeb. Khalsi, Bodkharbu 

270. S. jacquemonlianus (Dene) Bth. ex Hk. f. Baltal 

271. 5. kraschetminikovii Schisehkin Khalsi, Diskit 

¥ 

272. Asper (L.) Hill, Diskit 

273. Soncims brachyotus DC. Khalsi 

274. S. oleraceus L., Leh 

275. Taiiacetum artemisioides Seh. Kargil, Leh 

276. T. liheticum H. and T. ex Clarke, Khaid ingla 

211. T. lomentosum DC. Parakchak, Leh-Nubra (gargatak) 

278. Taraxacum sp. Fotu la 

279. T. officinale Wigg., Leh-Nubra (Gargatak) 

280. Tragopogon dubius Scop. Drass 

281. Youngia temdfolia (Willd.) Babe, and Steb. 

282. Widdheimia glabra (Dene) Regel, Khardungla 

283. W. nivea (H. and T.) Regel, Khardungla 

‘ ^ ‘ . 1 

Canipanulaceae 

284. Campanula colorata var. tibetica H. and T. Drass 

285. Codonopsis ovata Bth. Bodkharbu 

i 

Dipsacaceae 

286. Marina colteriana Royle, Baltal 

287. Scabivsa speciosa Royle, Sarbal 

Plumbaginaccae 

288. Acaiulwlimon lycopodioides (Girard) Boiss. Fptu la, Drass, Khardurtglit 

289. Limonium macrorhabdos (Bois.) O. Ktzes Lamayuru 

Priinulaceae 

290. Androsace aizoon var. himalaica Kiiuth. Sarbal, Baltal, Drass 

291. A. prhnidoides Duby Bodkharbu 

292. A. rotLivdifoIici Hardw. Zojila, Bodkharbu 

293. A. villosa L. Zojila 

294. Primulo dentieuWa Sm. Gumeri, Meenamarg, Zojila 

295 . p. iitvoluctoicj Wall, ex Duby Meenamarg 

296. P ohtusifolia Royle, Khardungly-S, Pullu 
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I 

t 

197 P‘ I'osea Royle Gumeri 
IJ P. sibirico Jacq. Zoji la 

Gentianaceae 

, 99 . Gentiana aquatica L, Bodkharbu 
100 G, aurea Aitch, non Linn. Sanku 
) 0 l C. cafinata Griseb. Baltal 
( 02 . G. Immilis Steven, Leh 

103 G moorcrofliana Wall, ex G. Don Baltal 

(04 C. pedimculata Royle ex G. Don Drass, Diskit (Tita) 

)fl5. G. prosirata Haenke Diskit 

306. G. stracheyi (Clarke) Kita. Sanku, Diskit 

(07 G. venusta Wall, ex Griseb. Sonamarg 

(08 Lomentogonhim carinthiacum (Wulf) A. Br. Zoji la 

(09 S\^'crthi sp€ciosa D. Don Drass 

110 tcttagona (Edgew.) Clarke Drass 

ill, S. fhowsonii Clarke Sankoo 

Polemoniaceae 

112 Poknioniun} co&ruleim L. Sonamarg 

Boraginaceae 

113. Anchusa ovQta Lehm. Sonamarg, Leh 

114. Areneba tibeiana Kurz Leh (Yumbok) 

115. Cynoglossum thoimonii (Clarke) L M. Jones Meenamarg 

116. C. glocbidiatum Wail, ex Benth. Leh 

117. C. lanceoJatum Forsk. Diskit 

118. Hxkeiia stewartii I. M. Jones Sonamarg-Baltal 

119. Lindelfia longiflora (Bth.) Baill Drass 

120. L anchusoides (Lindl.) Lehm. Khardiingla-N. Pullu 

121. Onosoma hispidum Wall, ex DC. Drass, Zoji la, Gumeri 

Convolvulaceae 

•22. Convolvulus arvensis L. Drass-Leh-Nubra 
Cuscutaceae 

‘23. Cuscuta capitata Roxb. Drass 

■24. C. europara var. inclica En. Diskit (Sandythapa) 

'25. C. planiflora Tenore Drass. Bodkharbu 

Solanaceae 

Hyoscymus niger L. Sonamarg 
p, H. pussillus L. Bodkharbu 
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328. Physochlainea praealta (D. Don) Hk. f. Bodkharbu, Leh-Nubra 

329. Solanum miniatum Berh. ex Willd. Diskit 

Scr o phu I ar i aceae 

330. Euphrasia arista la fa Pers., Ballal, Sonamarg 

331. E. officinalis L., Drass Diskit 

332. Lancea tibelica Hk. F. and T. Leh-Nubra 

333. Peclicularis heydi Prain Sonamarg 

334. P. albida Penn., Diskit 

335. P. longiflora Rudolph ssp. tubifoimis (Kl.) Penn. Upshi 

336. P. punctata Dene. Bodkharbu 

337. P. rhinanthoides Schrenk ex Fisch. and Mey. Baltal 

338. Verhascum titapsus L. Drass 

339. Veronica hiloha L. Meenamarg 

340. V. beccabunga L. Leh 

341. V. salina Schur Drass 

342. V. secunda Penn. Leh 

343. V. serpyllifolia L. Sonamarg 

Labiatae 

344. Dracoctphalum heterophyllutn Bth. Khardung 

345. Elsholtzia ciliata (Thunb.) Hylander, Sonamarg 

346. Lamium amplexicaule L. Leh 

347. Leonurus cardiaca L. Sarbal 

348. Mentha longifolia (L.) Huds. Drass, Leh 

349. Nepeta coerulascens Maxim Kargil 

350. iV. discolor Royle ex Bth. Khardungla-S. Pullu 

351. N. floccosa Bth. Khalsi, Fotu la, Leh 

352. N. glutinosa Bth. Bodkharbu 

353. N. leucolaena Bth. ex Flk f. Leh 

354. N. linearis Royle ex Bth. Baltal,Drass 

355. N. longibracteata Bth. Khardungla Top 

356. Organum vulgare L. Baltal 

357. Perovkskia abrotanoides Karel. Suspul. Kargil-Nubra (Iskiling) 

358. Prunella vulgaris L. Zoji la 

359. Scutellaria prostrata Jacq. ex Bth. Sarbal, Baltal 

360. Stachys tibetica vatke Bodkharbu 

361. Thymus serpyllum L. ssp. quinguecostatus (Celak) Kita. Drass 
Piantaginaceae 

362. Plantago depress^ Willd. Fotu la, Leh-Nubra 

363. P. lanceolata L. Baltal, Leh 
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Chenopodiaceae 

364. CItenopodiiiiH album L. Leh-Nubra (Batu) 

365. C. botrys L. Diskit (Sahanic) 

366. C. foliosum (Moench.) Aschers Diskit (Sahanic) 

367. C. glaucum L. » 

368. C. hyhridum L. Leh-Nubra 

369. Halogeio glomeratus (M.B.) C.A. Mey. Lamayuru, Leh-Nubra 
Amaranthaceae 

370. Amaranthus caiidatus L. Leh 
Polygonceae 

371. Bilderdykia cofiyolvidus (L.) Dumort. Drass 

372. Bistorta vivipara S. F. Gray Diskit 

373. Fagopyrum esculantum Moench. Drass, Leh (Taw) 

374. F. sagittatum L. Darss 

375. F. tartoricuni (L.) Gaertn, Diskit 

F. tottuosuf)! (L.) Gaertn. Drass, Diskit 

377. OxyiicL digyna (L.) Hill Baltal 

378. Persicaria lapithifolia (L.) S.F. Gray Diskit 
379 P. ncpol^fisc (Meissn.) H. Gross Drass, Diskit 
3S0. P- nodosa (Pers.) Opiz Drass, Leh 

381. Pleuropteropyrum hagei (Hk. f.) Mushi Sanku 
382 P‘ vunucifoliuiti (Royle ex Babe.) Munshi Parakchi 

383. P. tortuosum (D. Don) Munshi Bodkharbu 

384. Polygonum affine D. Don Zoji la 

385. P. alpinum All. Sarbal 

386. P. arenastrum Boreau Leh 

387. P. aviculare L. Drass, Khardungla-S. Pullu 

388. P. cognatum Meissn. Zoji la, Khardungla-S. Pullu 

389. P. ebractatum Munshi, Sp. nov. Parackchak 

390. P* lapathifolium L. Drass 

^391. P- paronyctvoides C A. Mey. Drass 

392. P. rottboellioidQs Jaub, and Spach Panikar, Leh 

393. P. vicdnifolium Wall, ex Meissn. Kargil 

394. P. vivparum L. Bodkharbu 

395. Rheum webbianum Royle Drass 

396. Rumex acetosa L. Drass 

397. R. hastatus D. Don Sonamarg-Baltal 
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398. Rumex paiieniiu L. Drass 

399. R. paulseuianus RecH. f. Panikar, Leh 

Elaeagnaceae 

400. Hippophae rhamnoides L. Bodkharbu-Leh 

Euphorbiaccae 

401. E. hispida Boiss Diskit 

402. Euphorbia kanaorica Boiss. Sarbal 

403. E. thonisoidi Boiss. Drass, Meenamarg 

404. E, tibciica Boiss. Bodkharbu, Leh 

EJrticaceae 

405. Urtica hyperhorea Jacq ex Wedd. Khardiingla 

Ulmaceae 

406. Ulmus puniila L. Nuhra 

Jiiglandaceae 

407. Juglans regia L. Leh 
Malvaceae 

40P. Maha svivestris L. Leh-Nubra (Suchilii) 

409 A/, vertic ilhita L. Leh 

Sallcaceae 

410. Populus cuphratica Oliv, Leh-Nubra 

411. P. nigra L. “do- 

412. P. pamirica Kowar. Leh (Yumbok) 

413. SaJix alba L. Leh-Diskit (Chama) 

414. 5. wilhelmsiawa M. B. Leh-Nubra 

415. S. denticidata N. J. Andress Baltal 

Orchidaceae 

416- Dactylorhi^a hatagirca (D. Don) Soo~ Meenamarg, Diskit 

417. Herminium monochis (L.) R. Br. Diskit 

Betulaceae 

418. Bemla ufilis D. Don Sarbal-Zoji la 

Iridaceae 

Jf’ls cnsata Thunb. Bodkharbu, Leh-Nubra 

420. /. Iwokeriana Foster Drass 

421. /• kutnaonensis Wall, ex D. Don Zoji la 
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Liiiaceae 

422. .Alliufn oreoprasimi Schrenk Bodkharbu 

423. A. huniile Kunth. Diskit 

424. A. thonisonii Baker Baltal 

425. A, stoUckzii Regel, Khardung-Diskit 

426. Fritillaria roylei Hk. f. Baltal 

427. Gagea (hchwigcirica Regel Sonamarg 

428. G. elegaiis Wall, ex Royle Zoji la 

429. Polygonatum gemu iftorun Dene. Zoji la 

430. Smilax i^aginata Dene. Zoji la 

431. Trilium govanianum Wall, ex Royie Sonamarg-Baltal 

432. Tiilipa siellata Hk. f. Sarbal 

Juncaceae 

433. Jimcus artkulatus L. Diskit 

434. J. biiffonius S. L. Diskit 

435. 7. membranaceus Royle ex D. Don Bodkharbu 

436. J, thomsonii Buehen. Drass 

Scheuchzeriaceae 

437. Triglochin maritima L. Bodkharbn 

438. r. palustris L. Meenamarg 

Potamo gctonaceae 

439. Potamogeton crispus L. Diskit 

440. P. filiformis Pers. Drass 

441. P. pectinatus L. Diskit 

442. P. perfoliatus L. Panikar 

Cyperaceae 

443. Caiex diluta M. Bieb. Panikar 

444. C. nivalis Boott. Khardungla-N. Pullu. Sonamarg 

445. Eleocharis quinqueflora (Hartm.) O. Schwarz Panikar 

446. E. palustris (L) R. Br., Diskit 

447. Scirpus setaceous L. Drass 

Poaceae 

448. Agrestis gigantea L., Khardungla-N. Pullu 

449. Alopecurits arundinaceus Poir. Drass 

450. Bothriochloa ischemum (L.) Kong., Diskit 

451. Bromus oxydon Schrenk. Eodkharbu 
452 B. tectorum L, Diskit 

453. Calamogrostis turkestanica Hack. Kargil, Drass 
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454. 

455. 

456. 

457. 

458. 

459. 

460. 

461. 

462. 

463. 

464. 

465. 

466. 

467. 

468. 

469. 

470. 


C. pigeios Roth. Diskit 

Chloris virgaia Sw. Diskit Matf,van 

Eragrosih pih^a (L.) P. Beauv. DisHt Between Drass and Mata) a 

Eremopoa perska (Trin.) Roshev. Drass 
Elynius iniians Griseb Khardungla-N. Pullu 
Hordeitm turkestankum Nevski Spituk gumpha 
Heteropogon conlortus (L.) P. Beauv. Diskit 
T.nJiuni nereiine L. Bodkharbu, Leh 


Koeleria crislata Pers., Leh-Nubra 

Melka jacqiiemontii Dene, ex Jacq. Drass, Matayan 

Oryzopsis munroi Stapf ex Hk. f- Diskit 

Penniseium orientate L. Leh-Nubra 

Poa sterilis M. Bieb. Drass 


P. angustifolia L. Diskit 

P. arartica Trautv. Khardungla-N. Pullu 

Polypogon monospeliensis (L.) Desf. Choglansar, e 

Setaria tomentosa L. Diskit 


471. Stipa capiUata L. Leh 

472. S. orientalis Tring. Beyond Sonamarg 


» 
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Apendix : Plants of Kargil-Zanskar 

EPPEDRACEAE 

1. Epedra gerardiana^dW^ 

RANUNCULACEAE 

2. Aconitum violaceum Stapf. 

3. Delphinium cashmirianum Royle 

4. Ranunculus kirtellus Royle 

5. R. pulchellus C. A. Mey. 

6 . Thalictrum minns L* 

BRASSICACEAE 

7. Descurainia sophia (L.) Webb, and Berth. 

8 . Dr aha cashmiriana Gaud. 

9. D. tibetica Hk. f. and T. 

CARYOPHYLLACEAE 

10. Arenaria festicoides Benth. 

11. Dianthus jacquemontii Edgew. ex Hk. f. and T 

12. Myosoton aquaticum (L) Moench 

13. Silene apetala Wilid. 

GERANIACEAE 

14. Geranium pra tense L. 

BALSAMNACEAE 

15. Impatiens brachycentra Kar. Kir. 

PAPILIONACEAE 

16. Astragalus falconeri Bunge 

17. A. peduncular is Royle ex Bth. 

18. A, strictus Grab, ex Bth. 

19. A. zanaskariensis Bth. ex Bunge 

\ 

20. Medicago falcata L. 

21. M. saliva L. 

22. Melilotiis officinalis (L.) Desvr. 

ROSACEAE 

23. Potentilla argyrophylla Wall, ex Lehm. 

24. P. bifurca L. 
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25 P- cur vise* a Hk. t. 

25 P, miiltifi^P^ L. 

97 , Rosa wehbiana Wall. 

parnassiaceae 

2 S Parnasski nubicoh Wall, ex Royle 

ONAGRACEAF 

29. EpilobiJWi laxinu Royle 

30 . E. parvijHorinn Schreb. 

lmbelliferae 

31. Bupuleufimi thomsonii Clarke ex Hk 
37 Chcc^ophylhay} acuJ^iiucfufJi Lindl. e. 

33 C. villosutn W^all. ex DC. 

34 HeracJeura caaescevs Lindl. 

35 frongos pabiilQria Lindl. 

36. Trachydiuw roylci Lidnl, 

rubiaceae 

37 GaJiiau trijloruffi Micbx. 
COMPOSITAE 

38. Anapluilis miiugcna DC. 

39 . A. rovlejiui Clarke 

40. Artemisia stricta Edgew. 

41. Aster faUoreri (Clarke) Hutch. 

42. Cordiiiis eck’H'e git Bcch. f- 

43. Chryscnitl.enwm artemisiaefnlium 

44. C. griffitbii Clarke 

45. Erigcroa alp inns L. 

46. Filago arvense L. 

47. Inula rhi-ocephala Clarke 

48. Lactiica lessettiana Clarke 

49. L. tntarica C. A, M. 

50. Senecio chrysanthemoides DC. 

51. Taraxa uni rfficinale Wigg. 

CAMPANULACEAE 

52. Campanula cashmiriana Royle 

53. Codonopsis rotundifolia Benlh, 

PRIMULACEAE 

54. Androscfce senuentosa W'alL 
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gentianaceae 

55. Geiiiianci pedtinculata Royle ex G. Don 

56. G. strachyei (Clarke) Kit 

57. G. siricta Clarke 

58. G icr.ella Fries 

BORAGINACEAE 

59. Cvnoglossinti wallichii G. Don 
6'\ Myofotis micrantlia Wall. 

61. Parucaryum lliomsonii Clarke 

CUSCCTACEAE 

62. Cuscuta euwpaea L. 

SCROPHULARIACEAE 

63. Euphrasia officinalis L. 

64. Lancea tibetica Hk. f. and T. 

65. Pedicularis pectinata Hk. f. and T- 
66 P siphonantha D. Don 

67. Scrophulciria lucida L. 

68. Veronica, bihba L. 

LABIATAE 

69. ]S-epeta stricta Benth. 

70. Stdichys tibeticdi Vatke 

71. Thymus serpyllum L. 

PLANTAGINACEAE 

72. Pl‘dnt?igo tiheticd Hk. f. and T. 

POLYGONACEAE 

73. Polygonum Inxgei Royle 

74 . p, pleb^jum Br. 

75 . P. vivibatum L. 

El PHORBIACEAE 

76 Euphorbia emodi Hk, f. 

77. £. thomsonii Boiss. 

IRIDACEAE 

78. Iris cfisato Thunb. 

LILIACEAE 

79. AUiinn thomsonii Baker 


juncaceae 

Jitftctts (ifticiilotus L 

CYPERACEAE 
gl Carex mauhertiana Boott 

82 ///tMClurkc 
rOACEAE 

83 Pennine!ittft orientoh L. 

84. 5//pa sibirica Lamk. 


^Thanks are due to Dr. U. Dhar for supplying 
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Appendix (to Introduction) Statistical information on Ladakh 
I. Area and its classification (ha), 1978-79. 

1 . Total area according to village papers 


1979-1980. 


Dist. Ladakh 
... 43,465 

nil 







6 . 

7. 

8 . 


Forests 

Not available for cultivation. 

(a) land under non-agricultural use 

(b) barren and unculturaHe land 

Unculturable land excld. fallowland 


a) 

b) 

c) 


permanent pastures and other grazing land 

Ld under mise. crops and groves, not incld. ,n net area sown 

culturable wasteland 


• • * 


■allow lands 


(a) fallow other than current fallow 

(b) current fallow 

Net area sown 

Total area cropped 

Area sown more than once 

II. Area sown under different crops (ha), 1978-79 


Food grains 
Rice, maize 
Wheat 

Other crops and millets 

Pulses 

Grim 


26,412 

1541 

24,871 


nil 

2729 

4370 

99 

315 

9,367 

9,561 

194 

7,937 

nil 

2,430 

826 

455 

4,426 


III. Crop Calendar 
Wheat and barley 

sowing 
harvesting 
peak market 

Small millets 

sowing 
harvesting 
peak market. 


IV. Livestock 


Cattle 

Buffaloes 


March April 
August Sept. 
Oct -Nov. 


April-May 
August- Sept. 
Oct.-Nov. 


Leh Kargil 

16,032 13,484 

X 6,405 


Dist.Kargil 

19,086 

64 

S306 

1144 

4162 

nil 

374 

4686 

59 

38 

8,559 

10,228 

1,669 

t 

7,168 

nil 

1,471 

5,997 

nil 

“) 


same 

August-Oct. 

same 

April August 
August Cct. 
same 

Zanskar 

1,372 

1,788 
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Sheep 

Goats 

Horses and ponies 
Others 

*Zoo and Zomoa, 

Total 

V. Poultry 

VI Livestock farms 'units 


66,558 

45,077 

103.905 

36,905 

4.333 

1,177 

61.521 

930 

5.314 

212,663 

103,578 

6,016 

8,898 


1974-75 


1,177 
6,170 
1,07 i 
2,774 

14,352 

270 


1979-80 


Sheep breeding farms 
Goat and sheep centres 
L. D. C. centres 
Veterinary (a) hospitals 

(b) subunits 

VII. Wood production (kg) 

VIII. Number of electric installations 

installed capacity (kw) 

no. of villages/tovsns electrified. 

IX. Roads (km) 

surfaced 

unsurfaced 

X. Educational institutions 

Makhtabs and pathshalas 
Schools 

primary 

middle 

high 

higher secondary 
Dist Education Instt. 

XI. Health Facilities 
Hospitals 

Primary health centres 
Allopathic dispensaries 
Medical aid centres 
sub-centres 


10 

13 

... 3 

1 

435 

292 

12 

• * « A ^ 

Dist. Ladakh 
1974-75/79-80 

n. a./269.50 
n. a./ 17.50 
n. a./252. 

Ladakh 

• ■ • 11 

143 

24 

... 16 

• • * 

nil 

... 1 

... 3 

9 

35 

... 6 


1 

12 

19 

4 

1 

1,553 (1978-79) 

484.1 

33 

Dist. Kargil 
1974-75/79-80 

463.15/341.25 
122.15/ 59.00 
341/28.25 

Kargil 

10 

130 
32 
15 
' 1 
1 

2 

4 

12 

5Q 

6 


54 


T. B. Hospitals 
Family welfare centres 
Leprosy centres 
Mobile uniis 
Amchie centres 

XII. Public Health 

No. of towns/villages with drinking 
water facilities 

Population benehtted (in ooo) 

XIII Foreign tourists (numbers, 1977) 

1976 7,984 4,325 

1980 !2,C65 10,544 


* * * 


« ft « 


* ft « 


* ft ft 


ft ft ft 


ft ft ft 



(*1057) 
(* 2210 ) 


* from West Germany who represent the maximum of any single country. 
XIV. Quantity of fire wood distributed ( qtl) in dist. Kargil (data from Ladakh 
not available) 

1975- 76 ... 1,695 

1976- 77 ... 2,477 

1977- 78 ... 2,619 4,566 eft of timberwere distributed 

1978- 79 ... 2.593 ,jn 1979-80. 

1979- 80 3,808 

Source : Govt of Jammu and Kashmir Statistical Handbook. 

Dists. Kargil and Leh. Directorate of Evaluation and Statist ics. Planning 
and Development Department Srinagar. 
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Top : The then Pro-Chancellor, late Jenab Sheikh Mohd. Abdullah laying the foundation stone of 

the proposed Institute of Plant Taxonomy (Nov. 2 , 1981) 

Bottom ; Earlier (Oct. 22) after Inauguration .of Ladakh Laboratory with students and research fellows 

of the department of Botany 

(Photo courtesy : Deptt. of Information, J & K Government) 
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